VHF/UHF GENERATOR 
0.3/650 MHz 
with AM, FM and PM 
modulation facilities 



This manual relates only to the 7100 B 
version, series 1 to 12. The principal diffe- 
rence between the 7100 B and the ’A’ version 
is the modified powersupply. The new, forced 
air cooled power supply was developed in 
order to provide for the large number of 
options. The back panel has been mechani- 
cally redesigned to accommodate the inter- 
nal subsitution. 

Other less important modifications affect 
certain specifications such as spectral purity, 
output level and AM modulation. 
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WARRANTY AND ASSISTANCE 



This ADRET ELECTRONIQUE product is guaranteed 
for a period of one year from the date of delivery. 

The warranty applies to equipment with mechanical 
damage sustained during shipping from ADRET 
ELECTRONIQUE, or failing to conform to the technical 
specification due to faulty components of sub-assemblies. 
The warranty does not cover damage caused by incorrect 
use of the instrument 

The client for his part undertakes not to interfere with the 
equipment during the warranty period, failing which the 



warranty is rendered void. One half of the cost of returning 
and re-shipping the equipment for maintenance under 
warranty will be met by ADRET ELECTRONIQUE. 

After expiry of the warranty period, the Company will of 
course remain at the service of its customers and will offer 
its help to them for any maintenance work that may be 
necessary. 

For any further information, please contact your nearest 
ADRET representative. The addresses of our main agents 
are given in the table on below. 



ADRET COMMERCIAL NETWORK 



FRANCE 
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CHAPTER I 
INTRODUCTION 



The ADRET 7100 is an RF frequency generator which 
combines the essential characteristics of cavity oscillators 
and those of frequency synthesizers. 

This performance has been achieved thanks to a new 
synthesis technique which combines the functional prin- 
ciples of both these instruments. 

The design technique, together with the use of a micro* 
processor for all data management, have endowed the 
generator with excellent spectral purity, with the stability 



of accurancy available from a crystal controlled oscillator, 
with high resolution, with programmability of all functions, 
and with facilities for AM, FM and PM. 

The ADRET 71 00 may thus be used for calibrate FR recei- 
vers, with measurements being effected in manual or 
automatic mode when the generator is incorporated in 
an automatic test set-up. 

The addition of various options to the basic equipment 
allows the 7100 generator to be adapted for many appli- 
cations, by choosing the most appropriate configuration. 



FREQUENCY BAND 



This instrument covers the 300 kHz to 650 MHz frequency 
band in a single range, which may be extended to 
1300 MHz by the addition of the internal DOUBLER option. 
Frequency is selected by a knob driving an optical encoder 
wheel and is displayed with a resolution of 1 kHz, 1 0 kHz, 
100 kHz or 1 MHz, extension to 1 Hz being obtained by 
means of a vernier. The actual output frequency is shown 
on a 9-digit LED display (10-digit with the DOUBLER 
option). Stability and accuracy are determined by the 



internal crystal-controlled master oscillator (5 x 10*/ 
24 hours). 

To facilitate measurements on receivers, it is possible, 
using an internal stepping system after setting to an RF 
frequency, to advance in steps of 1 2.5 kHz, 20 kHz, 25 kHz, 
50 kHz or 1 00 kHz which correspond to standard channel 
spacings. The device also enables frequencies to be 
scanned in steps of 1 kHz, 10 kHz, 100 kHz or 1 MHz 



SPECTRAL PURITY 



The signal to phase noise ratio obtained by the 71 00 
generator is characterised by a curve similar to that of 
synthesizers, for frequencies close to that of the carrier, 
whi le from 20 kHz it corresponds to the noise level achieved 
by the best cavity oscillators. 

This high level of performance is the result of the following 
two basic features : 

Generation of small frequency steps by an oscillatortunable 
by varicap diodes covering a small frequency range, the 
spectrum of which is comparable to a cavity or to a high-Q 
free-running oscillator. 

OUTPUT 

The output level is variable in 1 dB steps from + 20 dBm to 
— 1 39 dBm in LOCAL mode. The single knob control also 
enables the output level to be varied in 1 0 dB steps. Cons- 
tancy of level is within ± 0.5 dB over the entire frequency 
range. 

When the instrument is fitted with the DOUBLER option, 
maximum output level is limited to + 1 0dBmforfrequencies 



Generation of large frequency steps by an oscillator con- 
trolled by an 80 MHz crystal controlled reference, whose 
phase noise is — 1 65/Hz at 1 0 kHz from the carrier. 



The signals given by the two frequency sources are then 
reproduced with slight degradation by the output 
oscillator. Non-harmonic and subharmonic components 
are 1 00 dB below the carrier. 

The 7100 is particularly well suited to selectivity measure- 
ments on narrow-band VHF-UHF receivers. 

LEVEL 

above 650 MHz Resolution of 0.1 dB is provided if the 
7100 is fitted with the PROGRAMMING option. 

Display is in jiV, mV, or V and dBm/50 ohms on a galvano- 
meter with automatic scale switching. The leakage level 
of under 3 microvolt, and output circuit protection, enable 
the instrument to be used for tests on receivers or trans- 
ceivers. 



AMPLITUDE MODULATION 



The percentage AM modulation is variable from 0 to 1 00 % 
with a pass band of — 3 dB up to 1 50 kHz The percentage 
modulation remains constant within ± 5 % up to 1 00 kHz 

The modulation source can be either of two, fixed internal 
frequency sources or an external source which can be 
either ac or dc coupled. Input sensitivity for 100 % 



modulation is approx 200 mVrms/600 ohms. When the 
71 00 is fitted with option 004 and 005, the percentage AM 
modulation can be programmed in 1 % steps, in which 
case the input signal must be calibrated at 1 Vrms/ 
600 ohms. Depth of modulation is indicated on the front 
pannel galvanometer which has automatic scale switching 
at approx 30 %, thus increasing the readout accuracy. 





VOR-ILS MODULATION 



The 71 00 has a «VOR» position, which makes the instru- 
ment compatible with the requirements applicable to test 
on short and medium range radio navigation aids (VOR- 
ILS). This non-optional feature is obtained by lengthening 



the time constant of the internal control loops to correspond 
to the phase shift characteristic required for VOR-ILS, 
i.e. 0.2° at 30 Hz. 



FREQUENCY MODULATION 



FM modulation is effected with a maximum peak deviation 
of ± 3 kHz, ± 30 kHz or ± 300 kHz overthe entire frequency 
range. The modulation source can be either of two internal 
fixed frequencies or an external source which can be 
either ac or dc coupled for a pass band of — 3 dB up to 
1 50 kHz and input sensitivity of approx 1 Vrms/600 ohms, 
corresponding to a peak deviation of ± 1 kHz, ± 1 0 kHz or 
± 1 00 kHz according to the range selected. 

In programmed mode, when the generator is fitted with 



options 004 and 005, the FM deviation can be adjusted 
in steps of 100 Hz, 1 kHzor10kHzforthe+3kHz± 30 kHz 
or ± 300 kHz ranges respectively, the input signal being 
calibrated at 3 Vrms/600 ohms. 

Deviation is read on the galvanometer with automatic 
scale switching at one third of the selected range. 

FM distorsion for modulating frequencies of 400 Hz and 
1 kHz is less than 3 % and spurious AM modulation is 
less than 1 % within the band 1 MHz to 650 MHz 



PHASE MODULATION 



The output signal can be phase modulated with a peak 
deviation variable from 0° to 300°. The choice of 
modulation source is the same as for FM modulation. The 
pass band in external mode is limited to 50 kHz and the 
input sensitivity for 1 00° deviation is approx 1 Vrms/600 



ohms. In programmed mode, when the generator is fitted 
with options 004 and 005, resolution of Phase modulation 
deviation is 1 0 for an input signal calibrated at 3 Vrms/600 
ohms. 



SELF-CHECKING 



This function facilitates generator maintenance, when 
amfunctions occur, by very quickly locating the faulty 
sub-assembly. Thereafter, the modular design of the 
instrument enables the instrument to be brought back into 
service immediately simply be replacing the faulty 
module. 



This system, which is managed by the microprocessor, 
checks the main internal levels of the instruments and 
also the servo loops for the synthesizing circuits. The func- 
tional state of the point under test may be read on the 
FRONT panel display or may be sent out to an external 
test set if the generator is fitted with the programming 
options. 



OPTIONS 



OPTION 001 

HF PROTECTION BY FUSE 

The internal cartridge fuse protects the instrument’s 
output circuits from reverse HF power up to 50 W. 

OPTION 002 

HF PROTECTION BY ELECTRONIC 
CIRCUIT BREAKER 

The electronic circuit-breaker is designed to protect the 
instrument against reverse HF power up to 50 W. The 
device is tripped at + 25 dBm/50 ohms and remains 
tripped as long as the reverse signal is higher than taht 
threshold. Thereafter, automatic resetting of the circuit- 
breaker puts the generator back into its normal operative 
configuration. 

OPTION 003 : FREQUENCY DOUBLER 

The internal frequency doubler module expands the 
output frequency band of the instrument to 1300 MHz, 
with minimal degradation of the spectral purity characte- 
ristics and output level, all other specifications being met 
and the modulation and direct display calibrations being 



undisturbed. Thus the AM accuracy and linearity 
characteristics are affected by the incorporation of the 
frequency doubler option, whilst the maximum output 
level is limited to ± 13 dBm/50 ohms. 

OPTION 004 and 005 : 

IEEE PROGRAMMING 

The design of the generator and the use of a micro- 
processor allow all functions to be programmed to IEEE 
standard 488 of 1 975. Programming is made easy by the 
use of free format and a «clear languages and is effected 
by means of two additional options the connection for 
which is provided at the rear of the instrument Local 
display remains operative and enables programs to be 
checked. An additonal outlet supplies, from the ASCII 
signal, an 8-bit byte which can if required control a 
peripheral. 

Option 004 allows programming of frequency, output 
level, operating mode and AM, FM and PM modulation 
source, with an acquisition time of under 1 00 ms. Option 
005 complements 004 by giving frequency resolution 
down to 1 Hz and moreover allows programming of AM 
depths and FM and PM deviations. It can only be fitted if 
option 004 is already fitted. 




OPTION 006 : 

PULSE MODULATION 

Addition of this option to the 7100 generator enables the 
H F output signal to be obtained as a train of pulses, with a 
width and rise and fall times which are functions of the 
characteristics of the external modulation signal. 

The main features of option 006 are a recurrence 
frequency which is variable from 10 Hz to 200 kHz, a 
very short switching time lower than or equal to 20 ns, 
and an ON/OFF ratio exceeding 1 00 dB over the range 
650 to 1300 MHz. 

These performance levels make the device appropriate 
for application in civil and military radio-navigation, such 
as position fixing and control and guidance of aircraft 



Furthermore, the possibility of simultaneously modulating 
the RF signal output is perfectly adapted to special 
applications such as the TACAN system. 

OPTION 010: 

EXTENSION OF FREQUENCYT0 100 kHz 



In this case, the generator covers the 1 00 kHz to 650 M Hz 
band, or 1 00 kHz to 1 300 MHz if the instrument is also 
fitted with the DOUBLER option. 

OPTION Oil : 

SUPPLY FROM 50 to 400 Hz MAINS 

This option is intended for export models, and adapts 
thegeneratortosuitthecharacteristicsofthe mains supply. 
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CHAPTER II 

TECHNICAL SPECIFICATIONS 
7100 B BASIC VERSION 



FREQUENCY 
Range : 

0.3 MHz to 650 MHz in only one band. 

Tuning control : 

Main Tuning by spin-wheel providing 100 steps variation 
pertum, with step value selectable between 1 kHz, 1 0 kHz, 
100 kHz and 1 MHz. 



Resolution 


aF per turn 


1 kHz 


100 kH 


10 kHz 


1 MHz 


100 kHz 


10 MHz 


1 MHz 


100 MHz 



I n this case, the 7 1 00 B is a true frequency synthesizer with 
1 kHz resolution. 



Fine tuning by vernier providing continuous frequency 
variation between 1 kHz steps. 

Fine tuning by external voltage : 

± 3 kHz frequency variation for ± 3 V. 

Step-by-step variation by two push-buttons providing 
frequency variation in 1 kHz - 1 0 kHz - 1 00 kHz - 1 MHz 
steps and in 1 2.5 kHz - 20 kHz - 25 kHz - 50 kHz steps 
corresponding to standard channel spacing. 

A constant pressure during 3 seconds on either of these 
pushbuttons provides an uninterrupted frequency 
change. 

Frequency display : 

The output frequency is permanently displayed with 1 kHz 
resolution on a 6 digits LED display unit (7 digits with Dou- 
bler option). When the fine-tuning vernier is used, 3 addi- 
tional digits provide output frequency display with 1 Hz 
resolution. 



Display accuracy: 

Master Oscillator accuracy ± 1 Hz (with vemiei). 
Frequency stability : Measured at 25° C ± 1 °. 



Factor 


E'M MEW 


Without vernier 


Time 


±1 HzperlOmn 
after 30 mnof 
operation 
with vernier. 

± 7.1 0 -9 at 
500 MHz 
(vernier stability) 


± 2.1 0* per day 
after 72 hours’ 
continuous 
operation. 

± 5.1 0* 9 per day 
after 3 months’ 
continuous 
operation. 


Mains 
(± 1 0 %) 


negligible 


negligible 


Temperature 


± 0.2 Hz/° C 


± 2.1 O’ 7° C 


Output level 


negligible 


negligible 


Output load 


negligible 


negligible 



Master Oscillator phase-locking : 

The crystal oscillator can be locked to an external standard 
through a built-in phase comparator. 

Phase-locking display by two LEDS, Master Oscillator 
frequency adjustment by ten-tum potentiometer. 

• Frequency : Any subharmonic of 10 MHz down to 
1 MHz. 

• Level : 0.2 Vrms to 1 Vrms/50 n. 

• Master Oscillator output : 10 MHz, approximately 0.5 
Vrms/50 n. 

SPECTRAL PURITY 

Measured in CW mode at + 1 3 dBm/50 n output level. 

Harmonic signals : 

<—30 dBc (— 35 dBc typical). 

Subharmonic signals :< — 100 dBc 

Spurious signals : 

• Line related spurious : 

< — 50 dBc at 50 Hz or 60 Hz 

< — 60 dBc at 100 Hz or 120 Hz 

< — 70 dBc at 1 kHz. 

• Other spu rious for 300 kHz to 80 M H z frequency range : 

< — 1 00 dBc between 1 5 kHz and 300 MHz from carrier. 

< — 80 dBc beyond 300 MHz from carrier. 

• Other spurious for 80 MHz to 650 MHz frequency 
range : 

<—100 dBc beyond 1 5 kHz from carrier. 



Phase noise : 

• Inal Hzbandwidthfora160MHzand560MHzcarrier 
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Residual AM : 

< 85dBcina300Hzto3kHzbandwidth(CCITT standard) 
over the entire frequency range. 

< — 80 dBc in a 20 Hz to 1 5 kHz bandwidth (CCI R stan- 
dard) over the entire frequency range. 

Residual FM : 

<1 Hz in a 300 Hz to 3 kHz bandwidth (CCITT standard) 
over the entire frequency range. 

< 1 0 Hz in a 20 Hz to 1 5 kHz bandwidth (CCI R standard) 
over the entire frequency range). 

Leakage : 

(with all the outputs terminated properly) : 

Leakage limits are belowthose specified in Ml L-l-61 81 D. 
Furthermore, less than 3 j u,V is induced in a 2-turn, 1 -inch 
diameter loop 1 -inch away from any surface and measu- 
red into a 50 n receiver. 



VSWR : 

Measured with 50 si load impedance : 



Output level 


VSWR 


+ 20 to + 3 dBm 
+ 2 to — 140 dBm 


< 2 
< 1.2 



AMPLITUDE MODULATION 
Modulation depth : 

• Adjustable from O % to 1 0O % for up to -F 1 4 dBm/ 
50 si output level. Above + 1 4 dBm average output level, 
overload indicator lights up if peak level exceeds 
+ 20 dBm. 



RF OUTPUT 

Output level : 

+ 20 dBm to — 1 40 dBm/50 si . 

1 60 dB dynamic range : 1 0 dB and 1 dB steps by atte- 
nuator, — 1 .2 dB to + 0.2 dB by vernier. 

Output level display in volts and dBm/50 si by LED 
indicators and calibrated meter. 

Overload indicator. 



• AM depth adjustment by vernier, calibrated meter 
display with automatic scale switching. 

Accuracy : up tp 90 % modulation signals : 

± 2 % of full scale. 

± 5 % of reading. 

Internal modulating signals : 

• Frequency : 400 Hz or 1000 Hz (Master Oscillator 
stability). 



Output level accuracy 
(typical) : 

Including attenuator error and flatness. 
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• Output level accuracy at 0 dBm meter display : 
± 0.2 dB for & 50 MHz frequency. 



Attenuator Accuracy : 

• 10 dB steps : 



Output level 


Accuracy 


+ 20 to — 1 10 dBm 
— 120 to — 130 dBm 


± 1 dB 
± 1.5 dB 



• 1 dB steps : 

± 0.5 dB maximum error for ten 1 dB steps. 



Meter accuracy : 

3 % of full scale. 

Output level flatness : 

± 0.5 dB from 1 MHz to 650 MHz (measured at 0 dBm, 
with respect to 50 MHz). 



• The internal modulating signals are available on a 
rear-panel connector with 2.5 Vrms/600 si output level. 

External modulating signals : 

• AC or DC coupling 

• Frequency : 



Bandwidth 


DC coupling 


AC coupling 


± 1 dB 
— 3 db 


0 Hz to 60 kHz 
0 to 100 kHz 


100 Hz to 60 kHz 
30 Hz to 100 kHz 



• Input sensitivity : 

Approximately 2 mVrms/600 si for 1 % modulation 
depth. 

• Maximum input level : ± 10 V peak. 

AM distortion : 

With 1 kHz internal modulating signal, from 1 MHz to 
650 MHz. 

1.2% from 0 % to 30 % 

.2 % from 30 % to 50 % 

.3 % from 50 % to 80 % 

Incidental phase modulation : 

0.1 rd for 50 % modulation depth. 



VOR-ILS MODULATION 

• General characteristics identical to those of AM. 



Envelop pe phase-shift : 

0.2° for a 30 Hz modulating signal. 
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FREQUENCY MODULATION 
Frequency deviation : 

• Up to 300 kHz deviation in 3 ranges. Automatic scale 
switching of calibrated meter provides 3 subranges. 



Range 


Subrange 


0 to ± 3 kHz 

0 to ± 30 kHz 
0 to ± 300 kHz 
0 to ± 300 kHz 


0 to ± 1 kHz 

0 to ± 10 kHz 
0 to ± 300 kHz 
0 to ± 1 00 kHz 



Internal modulating signals : 

• Frequency : 400 Hz or 1 000 Hz (Master Oscillator 
Stability). 



• The internal modulating signals are available on a 
rear-panel connector with 2.5 Vrms/600 a output level. 

External modulating signals : 

• AC or DC coupling. 

• 3 dB bandwidth 

DC coupling : DC to 1 50 kHz 
From 80 MHz to 160 MHz, the maximum FM deviation 
is reduced according to the figure below for modulating - 
frequencies above 1 00 kHz. 

AC coupling : 30 Hz to 1 50 kHz 
From 80 MHz to 320 MHz, the maximum FM deviation is 
reduced according to the figure below for modulating 
frequencies below 1 00 Hz or above 1 00 kHz. 




• Input sensitivity : 

Approximately 1 Vrms/600 a for 1 kHz,10kHzor100kHz 
frequency deviation depending on the selected range. 



• Maximum input level : ± peak. 

Frequency deviation control : 

Adjustment by vernier : calibrated meter display with 
automatic range switching. In DC coupled external 
modulation, the center frequency shift can be read on 
the front-panel frequencymeter. 

Display accuracy : 

± 7 % of full scale. 



FM distortion : 

For modulating signals up to 20 kHz : 

0.5 % up to 30 kHz frequency deviation 1 % up to 1 00 kHz 
frequency deviation. 

Residual AM : 

< 1 % from 1 0 to 650 MHz for modulating signals up to 
20 kHz and 75 kHz deviation. 



PHASE MODULATION 
Phase deviation : 

• Adjustable from 0° to 300° in two subranges. 

• Adjustment by vernier calibrated meter display with 
automatic scale switching. 

Display accuracy : 

± 10 % of full scale. 

Internal modulating signals : 

• Frequency : 400 Hz or 1000 Hz (Master Oscillator 
stability). 

• The internal modulating signals are available on a 
rear-panel connector with 2.5 Vrms/600 n output level. 

External modulation signals : 

• AC or DC coupling 

• 3 dB bandwidth : 

DC coupling : 0 to 50 kHz 
AC coupling : 30 Hz to 50 kHz 

• Input sensitivity: approximately 1 Vrms/600 a for 1 00° 
phase deviation. 

• Maximum input level : ± 1 0 V peak. 

SIMULTANEOUS MODULATIONS 

Simultaneous AM/FM or AM/CM capability with 
internal and external modulating signals. 

POWER SUPPLY 

Voltage : 115 v-230 v± 15% 

Frequency : 50 Hz to 60 Hz. 

Power : 1 00 W. 
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OPTIONS 7100 B 



REVERSE POWER PROTECTION 

001 : FUSE PROTECTION 

002 : ELECTRONIC PROTECTION 

Output level flatness : measured at 0 dBm, with 
respect to 50 MHz 

• ± 0.7 dB from 1 to 650 MHz 

• ±1 dBfroml to650MHzwith pulse modulation option 

• ± 1 .5 dB from 650 to 1 300 MHz (doubler option). 



VSWR (measured with 50 n load impedance) : 





output level 


VSWR 


1 to 

' 650 MHz 


+ 20 to + 3 dBm 


< 2.2 


+ 2 to — 140 dBm 


< 1.5 


650 to 
1300 MHz 


+ 10 to — 7 dBm 


< 2.2 


— 8 to — 1 30 dBm 


/A 

oo 



Breaker threshold : ± 25 dBm. 



Max reverse power : 50 W. 

003 : FREQUENCY DOUBLER 

FREQUENCY 

Frequency range : 650 to 1300 MHz 

Resolution : 1 kHz without vernier 
1 Hz with vernier. 

Standard channel spacing : 

20 kHz, 25 kHz, 50 kHz, 1 00 kHz. 

FUNCTIONAL DESCRIPTION 

Harmonic signals : < — 25 dBc 

(— 30 dBc typical). 

Subharmonic signals^: < — 25 dBc. 

Spurious signals :< —94 dBc beyond 15 kHz from 
carrier. 

Phase noise : measured at 1200 MHz in a 1 Hz 
bandwidth (typical). 



Distance from carrier 


Phase noise 


100 Hz 


< - 80 dBc 


1 kHz 


< — 110 dBc 


10 kHz 


< — 130 dBc 


1 MHz 


<-134 dBc 



• SSB broadband noise floor : < — 1 36 dBc. 



Residual AM. 

• < — 85 dBc in a 300 Hz to 3 kHz bandwidth (CCITT 
standard) from 650 to 1300 MHz. 

• < — 80 dBc in a 20 Hz to 15 kHz (CCIR standard) 
from 650 to 1300 MHz. 

Residual FM. 

• < 2 Hz in a 300 Hz to 3 kHz bandwidth from 650 
to 1300 MHz 

• < 20 Hz in a 20 Hz to 1 5 kHz bandwidth from 650 to 
1300 MHz 

Leakage : < 1 0 p.V. 



RF OUTPUT 

Output level : 

+ 1 0 dBm to — 1 30 dBm/50 n 

Attenuation : 

140 dB dynamic range : 10 dB and 1 dB steps by 
attenuator, 1 .5 dB by vernier. 



Attenuator accuracy (1 0 dB steps) : 



Output level 


Accuracy 


+ 10 to — 50 dBm 


+ 1 dB 


— 60 to — 100 dBm 


+ 1 .5 dB 


— 1 10 to — 120 dBm 


± 2 dB 



Output level flatness : 

measured at 0 dBm with respect to 50 MHz. 

• ± 1 dB from 650 to 1300 MHz. 

• ± 1 .5 dB with option 001 or 002 
(reverse power protection). 



VSWR (measured with 50 n load impedance ) : 



output level 


VSWR 


+ 1 0 to — 7 dBm 


< 2 


— 8 to — 130 dBm 


< 1.5 



AMPLITUDE MODULATION 

Accuracy : 

• ± of full scale 

• ± of reading 

AM distortion (measured at + 3 dBm) : < 7 % from 
0 to 80 %. 



004 : IEEE BUS PROGRAMMING 



Frequency : 

• Resolution : 500 Hz from 0.3 MHz to 650 MHz : 1 kHz 
from 650 MHz to 1300 MHz. 

• Settling time : 1 00 ms. 
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Level : 

• Resolution : 0.1 dB 

• Settling time : 1 00 ms 



Pulse level : 0 to 4 V min. (transmission threshold at 0.4 
and 3.1 5 V). 

MODULATED SIGNAL 



Functional mode : 

• CW, AM, FM, OM and inhibition. 

• FM deviation range. 

• Internal or external modulation. 

• AC or DC coupling in external modulation. 

• Full range modulation or manual adjustment by 
potentiometer. 

External modulation sensitivity : 

• AM : 1 Vrms/600 a for 100 % modulation depth. 

• FM : 1 Vrms/600 n for 1 kHz, 10 kHz or 100 kHz 
frequency deviation, depending on selected range. 

• (DM : 1 Vrms/600 a for 1 00° phase deviation : 

005 : COMPLEMENTARY 
PROGRAMMING 

This option is available only with option 004. 

Frequency : 

• Resolution : 1 Hz 

• Settling time : 100 ms 

Modulation : 

• AM depth resolution : 1 % 

• FM - (DM resolution : 1 /300 of full deviation range. 





Deviation range 


Resolution 




3 kHz 


10 Hz 


FM 


30 kHz 


100 Hz 




300 kHz 


1 kHz 


(DM 


300° 


1° 



Rise/fall time : as a fonction of the modulating pulse, 
with a minimum rise time of 20 ns (typical) and fall time 
of 30 ns (typical). 

ON/OFF RATIO : 



Frequency 


Specified 


Typical 


10 to 200 MHz 


70 dB 


75 dB 


200 to 500 MHz 


60 dB 


65 dB 


500 to 650 MHz 


55 dB 


60 dB 


650 to 1300 MHz 


90 dB 


100 dB 



Response time of the levelling loop : < 2 s 
Flatness : 

• ± 0.7 dB from 10 to 650 MHz 

• ± 1 dB from 650 to 1300 MHz 

MODULATION COMPATIBILITY : 

AM/FM/PULSE 
AM/OM/PULSE 
PULSE/AM or FM or OM. 

010 : EXTENSION TO 100 kHz 



Oil : 50 Hz to 400 Hz 
POWER SUPPLY 



The Incorporation of these options has led to 
the design of a ventilator cooled power supply 
enhancing the overall reliability of the ins- 
trument 



• Precision : ± 5 %. 

006 : PULSE MODULATION 

FREQUENCY 
Frequency range : 

10 to 650 MHz standard version 
10 to 1300 MHz with doubler 

MODULATION SIGNALS 

Recurrent frequency : 

• 10 Hz to 200 kHz flatness unaltered. 

• 200 kHz to 2.5 MHz flatness drop by 1 dB 

Mode : external with rear input 
Impedance : 600 n (dc coupling). 

Pulse length : 0.2 jumin. 







CHAPTER III 
OPERATION 

PREPARING FOR USE 



This section provides information on the electrical 
installation of the instrument, in ambient conditions, and 
on fitting the 71 00 generator to a 1 9-inch rack 

GOODS INWARDS RECEPTION 

The instrument is delivered in a cardboard packing, 
protection being ensured by a process of injecting 
expanded polyurethane foam. The package contains 
the instrument as described on the delivery note, together 
with its mains cable. 

As the warranty covers accidents caused on shipment 
from AD RET E LECTRO N IQU E, check thatthe equipment 
has no mechanical fault caused during its shipment 

GENERATOR IDENTIFICATION 

A label riveted to the rear panel gives the manufacturing 
references for the 71 00, and also the code number of any 
fitted options. Figure 3-1 gives the meaning of each of 
the stamped numbers. 



CONNECTION TO MAINS 

Generator 71 00 is designed for running from the mains at 
a voltage of 1 1 5 or 230 Vrms ± 1 5 %, with frequency 
between 50 and 60 Hz. The power consumption is 1 40 VA 
maximum (1 00 W). 

The instrument as supplied is set for working from 
230 Vrms, input circuit protection being ensured by & 
«slow blow» 1 ampere fuse. Connection is effected via the 
3 pin outlet on the «Mains filter and selector box, which 
also contains the supply voltage selection circuit and the 
fuse. This set-up ensures perfect security, since access 



to these elements is possible only if mains cable is 
disconnected from the generator. 

If the supply input to the instrument is incorrect for mains 
voltage, follow the instructions in figure 3-2, which gives 
the sequence of operations required to bring the two into 
agreement 




1 . Lift transparent cover 

2. Lift FUSE-PULL lever and remove fuse from 
holder 

3. Withdraw the «Voltage selection printed circuit 
then position it as shown in the figure as that the 
required voltage figure appears at the top. 

4. Insert the fuse into its metal clips and return the 
FUSE-PULL lever to its initial position. 

5. Replace cover in its original position. The mains 
supply voltage should correspond with the value 
visible through the cover. 



Fig. !i 1-2 Adapting the Generator to the mains voltage 



ENVIRONMENT 

The technical specification for the generator is applicable 
when the instrument is used under ambient temperature 
conditions between 0° and 50° C. Temperature rise 
during working is minimised by forced ventilation, with air 
circulation through holes in the side panels. 

Furthermore, the light-alloy mechanical construction 
ensures good dissipation of the heat generated by inter- 
nal circuits thus limiting the temperature rise of compo- 
nents. 
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MANUFACTURING 

SERIES 




01 : Protection Fuse 

02 : Electronic circuit breaker 

03 : Frequency Doubler 

04 : IEEE Programming 

05 : Additional programming 
06 : Pulse Modulation 

10 : Extension to 100 kHz 

11 : 50 to 400 Hz Power Supply 



SERIAL NO 



Fig. Ilf-1 Generator Identification 













STORAGE 

The equipment must be stored within temperature limits 
of — 20° to + 70° C, in non-humid locations. 

MOUNTING IN 19-inch RACK 

Two 3U adaptors, supplied on request, enable the 
generator to be mounted in a 1 9-inch rack. Two metal 



Fig. 3-3 : Mounting of the 7100 in 19-inch rack 



brackets, ADRET reference 03800064, are fitted as 
shown in figure 3-3 at the sides of the instrument, and 
are secured by four countersunk-head screws. 



FUNCTIONAL DESCRIPTION 



This section describes the function of all the generator 
controls, and also the procedure for setting the frequency, 
the output level, and the different types of modulation. 

The first part deals essentially with the basic version, and 
gives all the information relating to the description of 
front and rear panels, to preliminary checks, and to setting 
of parameters in the range 300 kHz to 650 MHz. 

The second part relates more particularly to the descrip- 
tion and operation of the options which may be fitted to 
the instrument 

The section Equipment in Use consists of the following 
items : 

7100 Basic version 

• Description of front and rear panels. 

• Preliminary checks : page III - 4 

These checks are limited to observing the proper 



functioning of local setting and selection controls. 

• Selection of frequency and output level, page MI-5 

• Setting of AM, FM, and PM modulations page II 1-6 

• Control of internal master oscillator by an external 
reference source page MI-7 



7100 Together with options 

• Description of controls, page 111-10 

• Choice of options and corresponding adjustments, 
page III- 

• Output circuit protection by fuse or electronic circuit 
breaker (option 001 or 002). 

• Extension of frequency range to 1 00 kHz to 1 300 MHz 
(Options 003 and 010). 

• Pulse modulation for applications to civil military radio- 
navigation (option 006). 

• Automation of control through IEEE programming 
facility (options 004 and 005) 



7100 BASIC VERSION 

DESCRIPTION OF FRONT PANEL 



Open out page 1 1 1-8 to locate the controls described or 
used in the following paragraphs. 

©DISPLAY OF STEPS FROM 10° to 10 8 Hz 

Frequency up to 650 MHz is shown on a 9 digit LED 
display. 

Resolution is 1 kHz, 1 0 kHz, 100 kHz or 1 MHzwithoutthe 
VERNIERand 1 Hz with the VERNIER (accuracy /xl digit) 

in frequency modulation with dc coupling, the carrier 
frequency shift introduced by injection ofdc is shown on 
the display. The display is also used for verification of 



the main levels within the instrument during SELF- 
CHECK : the digits corresponding to steps 1 0° to 1 0 2 Hz 
are used for this purpose. 

• The two right-hand digits (10° and 10 l Hz) display the 
number of the test point being checked (0 to 10) 

• The third digit ( 10 2 Hz) indicates "test OK" 

©FREQUENCY OR PHASE MODULATION 

Modulating source selector switch 

0 : Modulation disabled 

1 NT : Modulation by internal source 
0.4 k : 400 Hz 
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1 k : 1 kHz 

EXT : Modulation by external source 
^ : with ac coupling 
= : with dc coupling 

The selected modulating source is shown by a red LED 
indicator. 

Qfrequency or phase modulation 

Phase or Frequency deviation selector switch 
PM (300°) : peak phase deviation variable up to 300° 
FM (3 k, 30 k or 300 k) : peak frequency deviation up to 
(i 3 kHz, /i 30 kHz or n 300 kHz. 

The selected phase or frequency deviation is shown by 
a red LED indicator. 

Oamplitude modulation 

Modulating source selector switch 
0 : Modulation disabledf 
I NT : Modulation by internal source 
0.4 k : 400 Hz 
1 k : t kHz 

EXT : Modulation by external source 
^ : with ac coupling (FAM > 30 Hz) 

= : with dc coupling 

VOR: VOR modulation is a special case of AM modulation 
which specifies LF/envelope phase shift of less 
than 0.2° at 30 Hz modulating signal. 

The selected modulating source is shown by a red LED 
indicator. 

©OPERATING MODE : Switch for selecting operating 
mode. 

0 : Output signal disabled (level < — 140 dBm) 

CW : Output signal as pure continuous wave 
MOD : Output signal modulated 

The selected operating mode is shown by a red LED 
indicator. 

QsWITCH for selection of parameter 

to be read on galvanometer : 

FM : Frequency or Phase deviation 
AM : Amplitude modulation depth. 

RF : Output level 

The selected readout mode is shown by a red LED 
indicator. 

Ogalvanometer read-out scale 

INDICATORS as a function of automatic switching 
between upper and central scales. 

1 : Read-out on upper scale (0 to 1 .0) 

0.3 : Read-out on central scale (0 to 3). 

The read-out scale applicable is shown by a red LED 
indicator. 

Oread-out galvanometer with automatic 

switching between upper and central scales. 

LEVEL : 2 scales, viz. 0 to 1 .0 and 0 to 3, allow the level to 
be read out In juV, mV or V/50 ohms according to the level 
range in use. The lower scale — 1 0 to + 3 shows corres- 
ponding values in dBm/50 ohms (0 dBm/50 ohms is 
equal to 224 mVrms/50 ohms). 

AM : The modulation percentage is shown on the two 
upper scales, which are switched automatically at about 
30%. 

Scale 0 to 3 : AM percentage 0 to 30 % ; 

Scale 0 to 1 .0 : AM percentage 30 to 1 00 %. 

FM-CDM : Frequency or phase deviation is displayed on 
the two upper scales, which are automatically switched 
at 1/3 of the selected maximum peak deviation. 



Scale 0 to 1 .0 : 

deviation 0 to 1 kHz, 0 to 1 0 kHz, 0 to 1 00 kHz orO to 1 00° 
Scale 0 to 3 : 

deviation 1 to 3 kHz, 1 0 to 30 kHz, 1 00 to 300 kHz or 1 00 
to 300°. 

©OVERLOAD INDICATOR 

This indicates that the maximum permitted peak power 
is being exceeded 

• 20 dBm in CW mode 

• 14 dBm in AM for 1 00 % modulation 

©LEVEL RANGE INDICATORS 

These show the level range set by the control knob 
The various ranges are expressed in juV, mV and V in a 1 -3- 
1 0 sequence and in dBm in steps of 1 0 dB (0.1 /xV to 3 V 
and — 1 30 to + 20 dBm) 

©EARTH SOCKET for connecting the instrument frame 
to an external earth. 

©RF OUTPUT on type N female connector, with 
50 ohms source impedance. 

©VERNIER for fine adjustment of output level (1 .5 db) 

©OUTPUT LEVEL CONTROL in steps of 1 dB or 1 0 dB 

over the full dynamic range. Steps of 1 0 dB are brought 
about by pushing the knob in and turning it 

©EXTERNAL AM modulating signal input 

• Pass band at — 3 dB (typical value) : 

0 to 100 kHz with DC coupling 

30 Hz to 1 00 kHz with AC coupling 

• Specified pass band at ju 1 dB 

0 to 60 kHz with DC coupling 

1 00 Hz to 60 kHz with AC Coupling 

• Input impedance 600 ohms. 

• Sensitivity about 2 mVrms for 1 % depth of modulation 
( 200 mVrms for 1 00 %). 

• Maximum permissible input level fi 10 V peak : if 
exceeded, the downline circuit may be damaged. 

©SETTING OF AM DEPTH OF MODULATION 

©EXTERNAL FM OR PM modulating signal input : 

• Pass band at — 3 dB 

FM : 0 to 1 50 kHz with DC coupling 
PM : 0 to 50 kHz with DC coupling 
FM : 30 Hz to 1 50 kHz with AC coupling 
PM : 30 Hz to 50 kHz with AC coupling 

• Input impedance 600 ohms 
Sensitivity : 

1 Vrms for 1 kHz, 1 0 kHz or 1 00 kHz FM deviation, accor- 
ding to range selected. 

1 Vrms for 1 00° in PM 

Maximum permissible input level n 10V peak : if excee- 
ded, the downline circuit may be damaged. 

©SETTING OF FM OR PM DEVIATION 

©VERNIER for fine frequency adjustment provides 
variation of approx — 500 Hz to + 1 500 Hz : the value is 
multiplied by a factor of 1 0 or 1 00 in FM with dc coupling 
in the 30 kHz and 300 kHz ranges 

©VERNIER VALIDATION SWITCH 

0 : Disable vernier 
VERNIER : validation 
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©FREQUENCY CONTROL KNOB 

Optical encoding wheel enables incrementation or 
decrementation by 1 00 steps per revolution 

©«STEP-BY-STEP» CONTROL of frequency in steps 
equal either to one of the four possible resolutions or to 
one of the frequency jumps corresponding to standard 
channel spacing 

+ : the selected step is added to the output frequency : 
— : the selected step is subtracted from the output 
frequency. 

Holding down one of these push buttons for a few 
seconds produces a frequency sweep by repetition of the 
step (about 7 steps per second). 



©SWITCHING ON THE INSTRUMENT 

«ON: : instrument ready for operation. 

«STANDBY» : instrument functions on standby. The 
master oscillator alone is supplied. 

©SELECTOR KNOBS FOR RESOLUTION STEP OR 
STANDARD CHANNEL SPACING STEP 

• Resolution : 1 kHz, 10 kHz, 100 kHz, 1 MHz 

• Channel Step : 12.5 kHz, 20 kHz, 25 kHz, 50 kHz 

The central «0» position inhibits the action of the frequency 
control knob 

©PROGRAMMED MODE DISPLAY 



DESCRIPTION OF REAR PANEL 



©INPUT 1-2-5 or 10 MHz 

Control of internal master oscillator by an external 
reference, the level of which lies between 0.2 and 
1 Vrms into 50 ohms. 

©CONTROL OF MASTER OSCILLATOR 

10 turn potentiometer adjustment and indicators for 
displaying external control. 

©SUPPLY FOR PERIPHERALS : 5-pin connector 
supplying + 1 2 V and — 1 2 V DC (Current 50 mA). 

©CONNECTIONS TO MAINS with incorporated fuse 
and mains voltage selector. 

• Input level : 1 1 5 Vrms or 230 Vrms ±15% 

• Frequency : 50 Hz to 60 Hz. 



©400 Hz OUTPUT internal modulating signal derived 
from the QUARTZ-CONTROLLED MASTER 
OSCILLATOR 

« Output level : 2.5 Vrms/600 ohms 

©± 3 V/± 3 kHz INPUT 

External analogue control of output frequency — acts 
on the vernier 

©10 MHz REFERENCE OUTPUT : derived from the 
QUARTZ-CONTROLLED MASTER OSCILLATOR and 
supplied at a fixed level of 0.5 Vrms/50 ohms 

©1 kHz OUTPUT : internal modulating signal derived 
from the QUARTZ-CONTROLLED MASTER 
OSCILLATOR 

• Output level : 2.5 Vrms/600 ohms 



PRELIMINARY CHECKS 



a) Set switch©to STAN DBY and connect the instrument 
to the mains. All controls are disabled and only the 
STANDBY indicator is lit 

PUTTING INTO OPERATION 

b) Light the ON indicator with switch© 

Display ©shows 300 MHz, indicator ©is lit to show 
range — 1 40 dBm and frequency resolution is 1 MHz 

c) Vary frequency with knob© level range by pushing in 
and rotating knob©and resolution by push bottons© 

FREQUENCY 

d) Press buttons © and check that the indicators 
corresponding to resolution steps and standard channel 
spacings light up in sequence. 

e) Light the 1 K indicator then press the right-hand push 
button©. 

The central «0» indicator lights. 

Repeat the same operation with the 50 k indicator and 
the left-hand push button. 

f) Check on display© using push buttons©and knob© 
that the displayed frequency cannot go below 250 kHz 
or above 649.999 MHz in the direct range, or 



1 299.999 MHz if the instrument is fitted with the doubler 
option. 

g) Selectthe 1 MHz resolution step by means of push 
buttons©and press push buttons 

The displayed frequency varies in 1 MHz steps : conti- 
nuous variation can be obtained by keeping the buttons 
pressed (7 steps/second) 

h) Set switch©to VERNIER, then check that potentiome- 
ter©can vary the frequency by approximately — 500 Hz 
to + 1500 Hz 

OUTPUT LEVEL 

i) Light the RF indicator by operating switch© 

j) Press and turn switch ©and check that : 
indicators light upp in succession 

• galvanometer©scales switch over automatically© 

• indicators© light up in succession 

k) Operate VERNIER© Level variation is ± 1.5 dB 
Set vernier to its right-hand stop. 

l) Operate switch©to light the + 20 dBm indicator© 
and set the galvanometer pointer to «0» on the lower. 

m) Increase the level using vernier© and check that 
indicator©lights up. 
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AMPLITUDE MODULATION 

n) Operate switch©and check that the indicators above 
it light up in sequence. Switch on the 1 K indicator. 

o) Light the «MOD» and «AM» indicators by operating 
switches©and© 

p) Set potentiometer©to its left-hand stop, then turn it 
clockwise while checking that galvanomete©scales© 
switch over(apartfrom hysteresis effects) on graduation 3 
on the central scale. 

When this occurs, the pointer should be at graduation 
0.3 on the upper scale. 

q) Light the «RF» and «CW» indicators by operating 
switches© and © 

r) Light the + 20 dBm indicatoi©by pushing and turning 
switch©. Release the switch and turn it to set the pointer 
of the galvanometer to graduation «— 6» on the lower 
scale (use the VERNIER©to make the final adjustment 

DESCRIPTION 
FREQUENCY AND 

FREQUENCY 

a) Select the resolution step of 1 kHz, 1 0 kHz, 1 00 kHz or 
1 MHz using pushbuttons© in both direct range and 
doubled range. 

b) Operate knob©until the required frequency is shown 
on the display© This same knob can be used to incre- 
ment or decrement frequency by 1 00 steps per revolution. 

The following table shows, for each of the possible 
resolution steps, the number of turns required to cover 
the entire frequency range of the instrument (with and 
without the DOUBLER option). 



Resolution 


Without doubler 


With doubler 


1 kHz 


6500 turns 


1 3000 turns 


10 kHz 


650 turns 


1 300 turns 


100 kHz 


65 turns 


1 30 turns 


1 MHz 


6.5 turns 


1 3 turns . 



cL Set switch©to «VERN I ER» and operate potentiometer 
0o set up the required hendreds, tens and units of hertz 
on the display 0 

The vernier provides frequency variation of approximately 
4 - 1 500 Hz to — 500 Hz in direct range or doubled range . 

d) To change the output frequency, followthe procedure 
described above using the push buttons©in frequency 
steps determined by pushbutton 0. The frequency 
step can be equal to one of the 4 RESOLUTION steps 
(1 kHz, 10 kHz, 100 kHz or 1 MHz) or to one of the 4 
standard CHANNEL spacing steps (12.5 kHz, 20 kHz, 
25 kHz or 50 kHz). 

Selecting one of the four steps 12.5 kHz, 20 kHz, 25 kHz 
or 50 kHz automatically invalidates the action of the knob 

t . On the other hand, if the 12.5 kHz step is selected, 

? hundreds of hertz so introduced (500 Hz) are 
permanently shown on the display 



s) Operate switches©and©to light the «AM»and «MOD» 
indicators. Using potentiometer© position the galvano- 
meter pointer on graduation «1 .0» of the upper scale. 

t) Tum potentiometer©in the clockwise direction. Indica- 
tor©must light up. 



FREQUENCY OR PHASE MODULATION 

u) Operate switches 0 and 0 and check that the 
indicators above them light up. Switch on the «1 k» and 
«30 k» indicators. 

v) Light UDthe «MOD» and «FM» indicators by operating 
switches©and© 

w) Operate potentiometer0and check that the automatic 
switching of galvanometer scales©takes place (apart 
from hysteresis effects) at the «1 .0» graduation on the 
upper scale. The pointer must be at 1 on the central scale. 

OF THE USE 
LEVEL DISPLAY 

e) Continuous variation in steps of frequency (7 steps per 
second) can be obtained by keeping one of the push 
buttons© pressed. 

f) After obtaining the working frequency, the effect of 
push buttons©and©can be inhibited by lighting the 
central «0» indicator using push buttons© 

LEVEL 

a) Operate switch ©to light the CW indicator. 

b) Operate switch©to light the RF indicator. 

c) Press and turn switch ©to light indicator ©corres- 
ponding to the level range required (the ranges in a 
1 -3-1 0 progression are indicated on the front panel in 
juV, mV, V and dBm). 

Pushing then turning switchfaprovides an output level 
variation in steps of 10 dB. 

d) Release switch©then turn it until the required level is 
shown on the galvanometer©: this time the variation is 
in steps of 1 dB. 

The output level may be set in 1 dB steps over a dynamic 
range of 160 dB. In this case, and especially so that 
threshold measurements can be made, range switching 
©/$ different according to direction. After centering the 
VERNIER^ progression in 1 dB steps from — 140 to 
+ 20 dBm is indicated on the lower scale by the pointer 
moving from — 6 to 4- 3 between range changes. In the 
case of reduction of level from +20 to— 140 dBm, the 1 dB 
steps are shown by the pointer moving from + 2 to — 7 on 
the lower scale between range changes (hysteresis). 

For measurements where the best wide band signal to 
noise ratio is necessary (measurement of selectivity 
and interference), it should be noted that the quoted 
specification varies by 2 to 3 dB according to the position 
of the 1 dB step attenuator. In general, the best perfor- 
mance is obtained when the output level is defined using 
graduations to the right of the «0 dBm»on the galvanome- 
ter (positions + 1 , + 2 and + 3 on the lower scale). It is 
therefore appropriate, particularly for this type of measu- 






rement, to avoid using the graduations — 7 to + 2 or 
— 7 to + 3 passing through the hysteresis effect (a 1 0 dB 
step). 

e) Read the level on the galvanometer®* n /xV, mV or V, 
accordingNo the range selected, on the scale shown by 
indicator ©, or in dBm on the lower scale. 

f) Use the VERN IER®to make fine adjustment (1 .5 dB). 
The output signal is available at the «N-type» connector® 
at an impedance of 50 ohms. 

The «OVE RLOAD» indicator®shows when the maximum 
permissible peak output power is exceeded (4- 20 dBm 
in direct range) 

g) Light the «0» indicator by operating switch® in order 
to inhibit the output signal level (— 1 40 dBm). 
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CENTERING THE LEVEL VERNIER 

a) Set the VERNIER®to its right-hand stop. 

b) Select the + 20 dBm range using knob®, then 
progress in 1 dB steps until the maximum level is 
displayed. 

c) Use the VERNIER® to position the galvanometer 
pointer on graduation 3 on the lower scale. The output 
level is now + 23 dBm and corresponds to the maximum 
level obtained by operating knob®steps of 1 0 dB and 
1 dB) 

d) Bring the level back to + 20 dBm and check that the 
VERNIER provides sufficient variation to bring the level 
down to + 19 dBm. 



SELECTION OF AM-FM AND PHASE MODULATION 



AMPLITUDE MODULATION 

a) Operate switch ®to light up the red MOD indicator. 

b) Operate switch®to light up the AM indicator. 

c) Select the modulating source with switch® 

INTERNAL MODE 

d) in INTERNAL mode, the modulating source can be 
either of two fixed frequencies, 400 Hz and 1 kHz, derived 
from the quartz controlled master oscillator. 

The 400 Hz and 1 kHz frequencies used as internal 
modulating sources are brought out on connectorstyand 
©on the REAR panel. The source impedance is 600 
ohms and the fixed output level is 2.5 Vrms. 

EXTERNAL MODE 

e) in EXTERNAL mode, the modulating signal can be ac 
or dc coupled into the instrument where specific 
adaptation to the test requirements of radio-navigation 
systems (VOR-ILS) is necessary. 

f) Connect the modulating signal to connector®which 
has an input impedance of 600 ohms. A minimum input 
level of 200 mVrms is necessary to obtain 100 % 
modulation. The maximum input sensitivity is approx 
2 mVrms per %. 

the ” m 10 V max " label near the input connector shows 
the maximum input voltage that can be used without 
damaging the input circuit 

g) Adjust the percentage modulation using the potentio- 
meter®and the galvanometer® 

h) Take the corresponding reading on the scale indicated 
by indicator® automatic switching should occur at 
about 30 % (apart from hysteresis) 

i) Reduce the percentage modulation or lower the output 
level as soon as the OVERLOAD indicator ® lights. 
Output level cannot be greater than 4- 1 4 dBm at 1 00 % 
modulation. 

j) To suppress amplitude modulation, light the «0» or «CW» 
indicator by operating switch® or®. 



k) To inhibit the output signal, light the «0» indicator using 
switch ® 

FREQUENCY OR PHASE MODULATION 

a) Light the red MOD indicator using switch 

b) Light the FM indicator by operating switch® 

c) Use switch®to select the modulating source 

d) In INTERNAL MODE, the modulating source can be 
either of two fixed frequencies, 400 Hz and 1 kHz derived 
from the quartz-controlled master oscillator 

The 400 Hz and 1 kHz frequencies used as internal 
modulating sources are available at connectors ©and 
© on the REAR panel. The source impedance is 600 
ohms and the fixed output level is 2.5 Vrms. 

e) In EXTERNAL MODE, the phase or frequency 
modulating signal is dc or ac coupled into the instrument 
In the case of frequency modulation with dc coupling, 
the frequency shift in the carrier caused by the input dc 
component is taken into account in the frequency meter 
readout. Resolution is : 

• 1 Hz for the m 3 kHz range 

• 10 Hz for the ± 30 kHz range 

• 1 00 Hz for the ± 300 kHz range 

If the modulation rate is higher than 30 Hz, the display 
corresponds to the average value or fluctuates by 
averaging the instantaneous frequency over a period of 
0.25 second. 

f) Use switch® to select peak FM deviation or Phase 
Modulation deviation (± 3 kHz, ± 30 kHz, ± 300 kHz or 
300°). 

g) Connect the modulating signal to connector®which 
has input impedance of 600 ohms. Maximum FM peak 
deviation or total phase deviation requires a minimum 
input level of 3 Vrms ( 4.29 V peak). The input sensitivity 
is 1 Vrms for a deviation of 1 kHz, 10 kHz, 100 kHz or 
1 00° according to range. 

The "± 10 Vmax” label near the input connector shows 
the maximum input value that can be used without 
damaging the input circuit 

h) Adjust frequency or phase deviation using the poten- 
tiometer©and the galvanometer. 
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i) Take the corresponding reading on the scale validated 
by indicator^ Automatic switching occurs at 1 kHz, 
10 kHz, 100 kHz or 1 00° 

j) To suppress frequency or phase modulation, liaht the 
«0» or «CW» indicator by operating switch©or© 



CONTROL OF INTERNAL 



a) Apply the 1 -2-5 or 1 0 MHz reference signal to connec- 
tor©The level of the reference signal must be between 
0.2 and 1 Vrms/50 ohms. 

b) Release the potentiometer©and turn it until the two 
indicators on the left just turn off. This phase locks the 
internal MASTER OSCILLATOR to the external reference 
which thus confers its own stability on the instrument 

c) Lock the potentiometer © 

The frequency output of the internal MASTER OSCILLA- 



SIMULTANEOUS MODULATION 

The instrument allows simultaneous AM-FM or AM- 
phase Modulation without mode restriction using the 
procedures described above. 

The internal 400 Hz and 1 kHz modulating frequencies 
may be used for either or both modulations. 

MASTER OSCILLATOR 



TOR is available at connector © at a level of 0.5 Vrms/ 
50 ohms. 



The accuracy of the external control source must be better 
than ±1x1 0‘ 6 . If this is not so, the internal master oscil- 
lator can lock' onto the external source at a frequency 
which is too far from the nominal value. However, the 
high spectral purity oscillator cannot follow this frequen- 
cy and therefore frequency instabilitt occurs which is 
shown by a flashing minus (— ) sign on the display© 



SELF-TEST 



Enabling the self-test facility verifies the internal operation 
of the generator by checking the level at 1 1 test points, 
and localizes a fault when the instrument is in trouble. 



Refer to the chapter V, page V-7. for the using of this 
function. 
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DESCRIPTION OF CONTROLS 
APPLICABLE TO OPTIONS 




OPTION 002 - ELECTRONIC CIRCUIT BREAKER 

©CIRCUIT BREAK ALARME which indicates that the 
reverse HF power protection circuit has been activated. 

OPTION 003 - FREQUENCY DOUBLER 

©DIRECT DISPLAY of output frequency. 1 Hz resolu- 
tion is possible using the vernier. 

©OVERLOAD INDICATOR showing that the maximum 
allowable peak power has been exceeded 
(+ 10 dBm from 650 to 1300 M Hz). 

OPTION 004 AND 005 IEEE PROGRAMMING 

©24-PIN CONNECTOR for connection to IEEE bus 
(IEEE standard 488, 1975) 

©ADDRESSING THE 7100 by a number between 0 
and 30 selected in binary code by 5 switches (1 -2-3-4-S). 
This identification number is taken into account when 
the 6th switch LISTEN ONLY/ADRESSABLE is in the «0» 
(bottom) position. 

Inthe LISTEN ONLY position (1 or top), the 71 00 indiscri- 
minately accepts all data supplied by the controller. 

©15-PIN CONNECTOR intended for programming 
peripheral circuits. Outputof one 8-bit bytecorresponding 
to a programmed decimal number between 00 and 99. 



Output level : 

«0» : 0.45 V maximum 

maximum current absorbed + 8mA 

«1 » : 2.4 V minimum 

maximum current supplied — 2.6 mA 
©PROGRAMMED MODE INDICATOR 

OPTION 006 - PULSE MODULATION 

©ENABLEMENT OF OPERATING MODE, by setting 
the switch to the extreme right position. The «MOD» 
indicator turns green to indicate that this mode has been 
selected. 

©CONTROL PULSE INPUT to an impedance of 600 
ohms. The pulse repetition frequency varies from 10 Hz 
to 200 kHz for an unvarying constant pulse height of 
4 V minimum. 

OPTION 010 ■ EXTENSION OF FREQUENCY TO 100 kHz 

©PERMANENT LIGHTING OF MINUS SIGN (-) 

when the output frequency is below 300 kHz. This 
indication warns the user of the degredation of some 
specifications. 

NOTE : The fitting of the PROTECTION FUSE option 
(001) and FREQUENCY DOUBLER option (003) does not 
affect the generator controls in any way. 







THE 7100 SUPPLEMENTED BY ITS OPTIONS 



Eight options may supplement the generator to 
produce the configuration that is most appropriate 
to the application envisaged. All options are perfec- 
tly compatible among themselves, and their 
addition requires (for some of them) the addition 



of further controls to the front and rear faces of the 
instrument Pages 111-27 and 111-28 give the descrip- 
tion and location of these controls, and enable them 
to be identified in conjunction with the following 
pages. 



OUTPUT CIRCUIT PROTECTION 



OPTION 001 
ULTRA-RAPID FUSE 
(Calibrated at 200 mA) 

This option does not require any modification of internal 
circuits : controls and adjustments remain unchanged. 
However the constancy of level and the standing wave 
ratio are slightly affected. 

OPTION 002 - 

ELECTRONIC CIRCUIT BREAKER 

As in the case of the FUSE option, the controls and 
adjustments remain unchanged 
The electronic device protects against any reverse HF 
power up to 50 Watts, and is set to trip at + 25 dBm. If the 
spurious reverse signal level exceeds the trigger thres- 
hold, the circuit breaker isolates the attenuator and the 



output amplifier. A red indicator 0on the front panel, 
acting as visual alarm, lights up to warn the user of a 
temporary stoppage of the generator functions. 

The malfunction is also detected by the microprocessor, 
which causes flashing of the (— ) sign on display0to 
show that the fault has been noted. In the remote mode, 
when the instrument is fitted with -the programming 
options, an interrupt signal SRQ is sent to the computer 
to halt the running program. As soon as the cause Of the 
circuit break disappears, the protection device resets 
automatically, enabling the generator to revert to normal 
operating conditions. The alarm indicator0switches off 
and the flashing display disappears. 

N.B. Triggering of the circuit breaker may occur if the 
generator output is not loaded (VSWR). 



EXTENSION OF FREQUENCY RANGE 



OPTION 003 - 
EXTENSION TO 1300 MHz 

Settings for frequency, output level and modulation 
types remain the same as for the basic version. 
However, use of the double range which is automatically 
switched does limit the maximum output level to + 1 3 
dBm/50 ohms, and prohibits the use of the 1 2.5 kHz step 
which corresponds to the spacing of one of the standard 
channel steps. 



OPTION 010- 
EXTENSION TO 100 kHz 

The lower limit of the instrument’s frequency band is 
brought down to 1 00 kHz, but a minus sign (— ) appears 
permanently on the display as a reminder that some 
characteristics are changed when the output frequency 
is less than 300 kHz. 



AM, FM, PHASE MODULATION 

without restriction 









mmm 


mmm 






FREQUENCY 

• Automatic range switching 

• Direct Display 

• 1 Hz resolution with vernier. 

• 1 kHz without vernier 

• Suppression of 12.5 kHz step (CHANNELS) 



LEVEL 

• 1 dB or 10 dB resolution. 

0.1 dB with programming options. 

• Max level limitation of + 10 dBm 



SIGNAL OUTPUT 

• 650 to 1300 MHz 

• Acts upon : spectral 
purity level accuracy 
and AM modulation. 











APPLICATIONS TO CIVIL AND MILITARY RADIO-NAVIGATION 



OPTION 006 - 
PULSE MODULATION 

The pulse modulator allows the generation of HF pulses 
of adjustable width and rise and fall times under control 
of a suitable signal. 

The principle adopted leaves the instrument with its full 
potential In respect of level setting and quality of control. 
On the other hand, the frequency range only starts at 
10 MHz, with a slight degradation of level constancy. 

a) Open out figure on page 111-27 of handbook to see the 
location of controls pertaining to this option. 

b) Display the frequency and set the output level accor- 
ding to the procedure given from page 111-19 onwards. 
Since option 006 has to be associated with the frequency 
doubler, it is necessary to observe the operational and 
other limitations which are inherent in the extension to 
1 300 MHz (see above). Generally speaking, the minimum 
usable frequency is 10 MHz and the maximum output 
level is + 13 dBm/50 ohms. 

c) Switch on the pulse modulator by moving switch0to 
the extreme right position. The «MOD» indicator lights up 
in green. 

Connect the pulse generator to the 7100 to make the 
control loop functional, since in the absence of the 
modulating signal the loop does not operate and the 
minus (— ) indicator flashes after a few seconds. 

Switching on this mode always entails switching on 
amplitude frequency or phase modulation modes. 

If the application envisaged does not require the use of 
simultaneous modulations, the other functions must be 
disabled by using knobs QandQ (see page 1 11-26). 



d) Inject the rectangular modulating signal at connection 
the input circuit impedance being 600 ohms. 

• Recurrence frequency : 

1 0 Hz to 200 kHz for an unchanged constancy. 

200 kHz to 2.5 MHz with level degraded by + 1 dB. 

• Pulse level : 

0 to4 V minimum, transmission thresholds being at -I- 0.4 V 
and 3.5 V. 

• Minimum width : 

200 ns. 

Setting of rise and fall times for the HF pulses may be 
carried out by adjusting the slope of the modulating 
signal, since the HF signal level is proportional to that 
of the control sign between 1 0 % and 90 % of the am- 
plitude of the upper threshold (+ 3.5 V). 

Modulation of the RF signal thus takes place with a 
substantial signal drop for the «0» level (+ 0.4 V) and with 
transmission in full for level «1 » (4- 3.5 V) : the switching 
time may reach 30 ns and 20 ns respectively. 

e) The output level shown by the galvanometer for RF 
remains valid when level «1 » is applied, and corresponds 
to peak power during modulation. 

On the other hand, in the absence of a control signal, the 
RF signal is off and the control loop no longer operates. 

f) The RF signal may be re-established by going back 
one step on the «RF MODE» switch. The colour of the 
«MOD» indicator changes from green to red. 

g) Compatibility of modulations. 

It is possible to produce simultaneously pulse and 
amplitude modulations, which amounts to modulating 
the peak amplitude of the HF pulses. Frequency or phase 
modulation is also usable togetherwith pulse modulation. 



AUTOMATION OF CONTROLS 
OPTIONS 004 AND 005 : IEEE PROGRAMMING 




The programming obtained through the IEEE bus 
conforms to IEEE standard 488 of 1975, and is carried 
out very simply : 

• by using aCLEAR LANGUAGE and a FREE FORMAT: 

• by using the MNEMONIC PREFIX corresponding to 
each function on the FRONT Panel : 

• by following this prefix with figures which determine 
either a value of frequency, the output level and the setting 
of the modulations, or a choice among the controls for 
AM, FM and PM modulations (modulating source, cou- 
pling, deviation range). 



Programming of the instrument is done from the REAR 
panel, with the help of options 004 and 005, the detail 
of which is shown in figure 3-7. 

Moreover, all the instrumentfunctions are programmable, 
except GALVANOMETER SWITCHING 0 which is 
always done by the local switch0FRONT panel display 
remains operative to allow checking of CONTROL data. 

Option 005 may only be fitted to instruments having 
option 004. 
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Auxiliary 

output 



Instrument 

Addressing 



IEEE Connector 




OPTION 004 

• Frequency: resolution of 125 kHz, 250 Hz or 500 Hzacor- 
ding to frequency range. 1 kHz above 650 MHz. 

• Level : resolution of 0.1 dB 

• Operating Mode : 

CW/MOD/INHIB 

— Modulating source AM-FM-PHASE MODULATION 

— FM deviation range. 



OPTION 005 

• Frequency : 1 Hz resolution 

• AM modulation rate : by percentage {%) 

• FM deviation : resolution 1/300 of the selected range. 

• OM deviation : by degree 

• Validation of the AM, FM-PHASE MODULATION and 
level potentiometers. 



For frequency 



FM-PM 1 

for frequency or 
phase modulation 



AM 

for amplitude 
modulation 



RF 

for operating mode 




V-' 

for Vernier 



for frequency or 
phase deviation 



% 

for AM depth 



p for Amplitude 

for potentiometers 



ADDRESSING THE 7100 

a) Set LISTEN ONLY/ADDRESSABLE change-over 
switch on switch©to «0» (ADDRESSABLE) 

In the LISTEN ONLY position («1») the 7100 indiscrimi- 
nately receives all the data sent by the controller 



5 4 3 2 1 r — 


-LISTEN ONLY 


i; -••••• O 

□□□□□■ 

0 0 o o o o • 


© 


1 — 


— ADRESSABLE 
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b) Set change-overs 1 to 5 on switch ^to «1» or«0» in 
agreement with the binary figure corresponding to the 
selected decimal address (between 0 and 30). 

c) Connect the controller to the instrument via the 24-pin 
connector @ 

PROGRAMMING OF LOCAL 
AND REMOTE MODES 

The 7 1 00 complies with conditions RL2 of I E EE Standard 
488, which stipulates that programmed mode may be 
LOCAL or REMOTE with the possibility of locking out 
operation of the instrument Function RL2 is shown dia- 
grammatically in the simplified diagram hereunder to- 
gether with its mnemonic table. 

As soon as the controller is connected to outlet^on the 
REAR panel and when the IEEE bus is active(line REN to 
0 Volt), switch can no longer set the instrument to 
STANDBY, whether the mode be local or remote. 

a) Switching over to REMOTE. 

The REMOTE mode is obtained from the first time the 
instrument is addressed in LISTENER as long as line 
REN is active (REN = 0 V). 

b) Return to LOCAL with or without LOCKOUT 

When the instrument is in remote (addressed in LISTE- 
NER), return to local mode is obtained either by command 
from the computer (GTL - go to local), or by manual 
command from switch^(away position) on the 7100. 
This manual command maybe invalidated by the control- 
ler by sending out the command «LLO» (local lockout). 
Thereafter only the computer can command return to 
local. Lockout is interrupted when the bus returns to 
«rest» (line REN passive at 1). 



REN ArtlAMLA 




REN/vLLO 



COMMAND MESSAGES 

pon — power on 
rtl = return to local 
REN = remote enable 
LLO = local lock-out 
GTL = go to local 
MLA = my listen address. 

MODES 

LOGS = local state 

LWLS = local with lockout state 

REMS = remote state 

RWLS = remote with lockout state. 

N.B. the (rtl) command is given by the away position of the "ON/ 
STANDBY’ switch on the instrument. 



Example of programming 

The example hereunder corresponds to the use of 
an HP 9825 controller. 



PROGRAM OPERATING 
MODE 



INITAL 

OPERATING MODE 



LOCAL without i 
LOCKOUT 



REMOTE without 
LOCKOUT 



LOCAL with 
LOCKOUT 



REMOTE with 
LOCKOUT 

* Not obtainable 



LOCAL WITHOUT 
LOCKOUT 



REMOTE WITHOUT 
LOCKOUT 



LOCAL WITH 
LOCKOUT 




xx 7100 Address 



STATE OF CONTROLS WHEN GOING 
TO REMOTE 

After switching on powerand atthe first change to Remote 
mode, the instruments main functions go to the following 
states : 

• Displays of frequency (F), amplitude (A), operating 
mode (RF), FM and AM modulations are the same as in 
LOCAL mode 



• Frequency VERNIER is disabled (VO) or enabled (V2). 

• POTENTIOMETER control is enabled (PI) (AM per- 
centage, FM-PM deviation and level vernier). 

On return to local mode, frequency and amplitude still 
correspond to the programmed value. AM and FM modu- 
lations, operating mode (RF) and frequency vernier (V) 
correspond to local values reached before going to 
Remote mode. 
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PROGRAMMING OF PARAMETERS 

Programming of the various parameters is usually done 
in ASCII code, and they are taken into account by the 
generator on receipt of either a question mark, or of the 
command G RO U P EX EC UTE TRIGGER, or of a Carriage 
Return, usually transmitted automatically by the com- 
puter. 

FREQUENCY OF 100 kHz to 1300 MHz 

a) With the option 004, program the MNEMONIC 
PREFIX «F» or «f», followed by the frequency in hertz 
expressed in free format The resolution corresponding 
to the range is shown in the table below : 



Frequency 


OPTION 004 


Range 


Resolution 


0 to 81 .25 MHz 


500 Hz 


80 to 162.5 MHz 


125 Hz 


160 to 325 MHz 


250 Hz 


320 to 650 MHz 


500 Hz 


640 to 1300 MHz 


1 kHz 



For example, the frequency 599.480 MHz can be pro- 
grammed in various ways : 

• «F 599480000» 

• «F599.48e6» 

• «F5.9948e8» 

Programming of a frequency that is not a multiple of one 
of the resolution steps is ROUNDED by default. 

b) With the options 004 and 005, resolution may be 
brought down to 1 Hz if the VERNIER frequency control 
is programmed (VI). Refer to the corresponding section 
below. 

c) Display^shows the output frequency corresponding 
to the programmed value or to the value rounded by 
default 




MODE OF OPERATION 

Program the MNEMONIC PREFIX «RF», followed by 
a digit between 0 and 3 corresponding to the required 
mode. 

«RFO» : Disablement 
«RF1 » : CW 

«RF2» : MOD (AM and FM or PHASE MODULATION) 
«RF3» : PULSE MODULATION. 

(see page 111-18) 



VERNIER 

Program the MNEMONIC PREFIX «V» or «v» followed 
by the digit 0, 1 or 2 which shows that the vernier is disa- 
bled, remotely controlled or manually controlled 
respectively. 

«VO» : 

VERNIER disabled, frequency resolution is 125 Hz, 
250 Hz, 500 Hz or 1 kHz according to the frequency 
range used. 

«V1 » (exclusive to option 005) : 

VERNIER programmed to give 1 Hz resolution in obtai- 
ning output frequency. This command is incompatible 
with the dc FM command (F41 -F42 or F-43). 

«V2» : 

manual VERNIER and REAR panel analogue control 
enabled. 

In the case of "V2” the output frequency can also be 
fine-tuned by an anologue signal applied to connector ^ 
on the REAR panel. The sum of the frequency variations 
coming from the manual vernier ; the rear anologue 
control and if applicable the frequency modulation with 
dc coupling, must not exceed ± 13 kHz 
In the case of "VO”, only the frequency shift, introduced 
in FM through the insertion of a dc component at the 
modulating input, may need adding to or subtracting from 
the displayed frequency. 



Order of programming 


Equivalent 


of Parameters 


to : 


FM41V1 


FM31V1 


FM42V1 


FM32V1 


FM43V1 


FM33V1 


VI FM41 


VOFM41 


VI FM42 


VOFM42 


VI FM43 


VOFM43 



In the case of "VI" , inadvertant programming of the 
parameters "VI", together with "FM41", ” FM42 " or 
"FM43" causes a change in the output data as shown in 
the table above. The equivalent output is in facta function 
of the order in which these two parameters are program- 
med. 



AMPLITUDE 

a) Program the MNEMONIC PREFIX «A» or «a» followed, 
in free format, by the level expressed in dBm. For levels 
below 0 dBm (224 mVrms), the level must be preceded by 
the minus sign (— ). 

«A18» : + 18 dBm 
«a-135.8» : — 135.8 dBm 
«A-4.63e1 » : — 46.3 dBm 

The 0.1 dB resolution is obtained if the POTENTIOME- 
TER control is disabled (see corresponding paragraph, 
page 111-1 7). 

b) Level control may be effected on galvanometer^ 
after lighting the RF indicator with switch^ 

c) The OVERLOAD indicatorQshows that the maximum 
permitted peak power is being exceeded. 

+ 20 dBm for direct range 
+ 1 0 dBm for doubled range. 
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AMPLITUDE MODULATION 

a) Program the MNEMONIC PREFIX ”AM” or ”am” follo- 
wed by a digit between 0 and 5 corresponding to the 
desired modulation mode. 




«AMO» : Function disabled 

«AM1 » : AM by internal low frequency of 400 Hz 

«AM2» : AM by internal low frequency of 1 kHz 

«AM3» : AM by ac external coupling 

«AM4» : AM by dc external coupling 

«AM5» : VOR externally. 

In the case of AM with dc coupling, the dc component 
acts upon, and therefore modifies the programming of, 
the level . The value displayed on the galvanometer 
corresponds in this case to the actual average level. 

AM FROM OPTION 004 

b) For modulation by an internal source, the AM modula- 
tion depth is 1 00 % when the potentiometer control is 
disabled (PO). See corresponding paragraph, page 
1 1 1-1 7. 

dThe AM modulation depth can be set by potentiometer 
©and galvanometer©when the potentiometer control 
is enabled (PI). 

d) For modulation by an external source, apply the mo- 
dulating signal to connector©The AM depth of modula- 
tion can be set by potentiometer©and galvanometer© 
when the POTENTIOMETER control is enabled (PI). 
Otherwise, AM depth can only be set on an external 
programmable generator, with an input level of 200 
mVrms for 100 % modulation. 

e) TheOVERLOAD indicato©shows that maximum per- 
mitted output peak power is being exceeded. Reduce 
the AM modulation percentage or the output level when 
the indicator lights up. 

AM WITH OPTIONS 004 AND 005 

f) Set the AM percentage by programming the MNE- 



MONIC PREFIX <A6», followed by a number between 0 
and 1 00 (resolution 1 %LThe voltage of the modulating 
signal applied to input©must be calibrated at 1 Vrms/ 
600 ohms. 

Programming of AM percentage can only be achieved 
when the POTENTIOMETER control is disabled (see 
corresponding paragraph, page IH-17). Otherwise, AM 
percentage is set with potentiometer © the input 
sensitivity being 200 mVrms for 100 % modulation. 

g) AM percentage may be read on galvanometer© I ndF 
cator© shows if the maximum permitted peak power 
is being exceeded. 

FREQUENCY OR PHASE MODULATION 

a) Frequency : Programm the MNEMONIC PREFIX 
«FM» or «fm» followed by 2 digits corresponding to the 
selected modulation mode and deviation. 

«FM1x» : FM from internal low frequency of 400 Hz 
«FM2x» : FM from internal low frequency of 1 kHz 
«FM3x» : FM from external ac coupling 
«FM4x» : FM from external dc coupling 

(x) = 1 : for ± 3 kHz deviation 

2 : for ± 30 kHz deviation 

3 : for ± 300 kHz deviation 

Note that in FM modulation with dc coupling, the frequen- 
cy VERNIER cannot be programmed (VI) and vice-versa. 
See VERNIER paragraph, page 111-15. 

b) Phase : Program the MNEMONIC PREFIX «PM» or 
«pm», followed byadigit corresponding to the modulation 
mode. 

«PM1» : Phase modulation by internal low frequency 
of 400 Hz 

«PM2» : Phase modulation by internal low frequency 
of 1 kHz 

«PM3» : Phase modulation by external ac coupling 
«PM4» : Phase modulation by external dc coupling 

Note that Phase modulation may also be obtained by 
programming the mnemonic prefix ’’FM’' or "fm" followed 
by 2 digits, the second of which must always be 0. 

FM or PHASE MODULATION FROM OPTION 004 

For modulation by internal source, the FREQUENCY 
or PHASE deviation is maximum when the POTENTIO- 
METER control is disabled (PO). See corresponding 
paragraph, page 111-1 7. 

c) FREQUENCY or PHASE deviation is adjustable by 
potentiometer©and galvanomete©when the POTEN- 
TIOMETER control is enabled (PI) 

d) For modulation by an external source, apply the 
modulating signal to connector©The FREQUENCY or 
PHASE deviation is adjustable by potentiometer©and 
galvanometer © when POTENTIOMETER control is 
enabled (PI ). Otherwise, adjustment is done by an exter- 
nal programmable generator with an input level of 
±3 Vrms for full FREQUENCY or PHASE MODULATION. 

Note that in frequency modulation with dc coupling 
the carrier frequency shift resulting from the introduction 
of a dc component at inputtyis taken into account in 
the frequency meter display If the modulation rate is 
higher than 30 Hz, the display corresponds to the 
average value, or fluctuates by averaging the instan- 
taneous frequency over a period of 0.25 second. 
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FREQUENCY OR PHASE MODULATION 
FROM OPTIONS 004 and 005 



potentiometers «PO» : Disablement of the 3 potentiome- 
ters. In this case, for instruments fitted with Options 004 
and 005, the functions FM, PHASE MODULATION, AM 
and OUTPUT LEVEL are adjusted as follows : - FM : sensi- 
tivity equal to or a multiple of the frequency step corres- 
ponding to 1 /300 of the range ± 3 k, ± 30 k, or ± 300 k. 

PHASE MODULATION : 1° resolution 

AM : 1 % resolution 

Output Level : in steps of 0.1 dB 

Where instruments are fitted with only option 004, 
programming of AM depth and FREQUENCY or PHASE 
deviation can only be done with a programmable external 
generator. Modulation inputs are then calibrated as 
follows : 

AM : 200 mVrms for 1 00 % 

FM and Phase Modulation : 

3 Vrms for ± 3 kHz, 

± 30 kHz, ± 300 kHz or 300° 

The output level is obtained with a resolution of 0.1 dB. 

Note : The auxiliary output connectionQwhich delivers 
BCD signals (2 significant digits) from data carried on the 
BUS maybe utilized for programming the LF modulating 
generator. 

«P1 » with Option 005 : Enabling the 3 potentiometers 
Output level resolution is 1 dB and programmed com- 
mands of FREQUENCY/PHASE (D) and AM modulation 
depth (%) are inhibited. 



f) Set the FM deviation byprogramming the MNEMONIC 
PREFIX «D» followed by a number equal to or a multiple 
of the step corresponding to 1/300 of the programmed 
range (± 3 k, ± 30 k or ± 300 k). 

g) Set the PHASE deviation by programming the MNE- 
MONIC PREFIX ”D” followed by a number between 0 
and 300 (1 0 resolution) 

h) In both cases, the voltage of the modulating signal 
applied at input ©must be calibrated at 3 Vrms/600 
ohms. 

Note : Programming the FREQUENCY or PHASE 
deviation can only be achieved if the POTENTIOMETER 
control is disabled (see corresponding paragraph). 

i) Displays©and©5howthe programmed FREQUENCY 
and PHASE deviation 

D Examples of FREQUENCY and PHASE MODULATION 
PROGRAMMING 



«FM 33 



D60» 



FM by external ac coupling 
± 300 kHz maximum deviation . 
60 kHz programmed deviation 



«PM1 D45» 



PHASE MODULATION by internal 

low frequency of 400 Hz 

45° programmed deviation 



CONTROL OF POTENTIOMETERS©©and© 

Program the MNEMONIC PREFIX «P» followed by the 
number «0» or «1 » to disable or enable the action of the 3 



AUXILIARY OUTLET 

Program the MNEMONIC PREFIX «X» or «x» followed by 
2 figures between 00 and 99. The corresponding BCD 
number is delivered at connectorffion the REAR panel. 
The figure below given the digit order of the BCD output 
as a function of the connector pins. 



CONNECTEUR 
ARRIERE 

O 

80 40 20 10 8 4 2 1 

© ll 1 1 i 1 1 1 1) (a 

loooooocpy ^ 



+5V 



Levels : «0» : 0.45 V max - max current drain + 8mA 
«1 » : 2.4 V min - max current output — 2.6 mA 



«TALKER» FUNCTION 

When programmed for LOCAL or REMOTE, and addres- 
sed in «TALKER», the instrument answers with the value 
of the displayed frequency, which takes account of 
variations coming from the vernier, the rear analogue 
control, FM modulation with DC coupling, and if appli- 
cable the rounding off of the programmed frequency. 
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The answer to the controller appears in the form of a 
message of 1 3 ASCII characters according to the follo- 
wing format : 




Suppose for instance that the «TALKER» function is to 
be programmed with the H P 9825 controller. Addressing 
is as follows : 




ENABLEMENT OF OPTIONS 



FREQUENCY DOUBLER (OPTION 003) 

Incorporation ofthisoption does notmodify the procedure 
for programming the various parameters, but the maxi- 
mum output level is limited to + 1 3 dB. 



PULSE MODULATION (OPTION 006) 

a) Enable the function by programming the M N EMON 1C 
PREFIX «RF3». 

b) Program the frequency and the output level according 
to the instructions given in pages 111-37 to 111-40, remem- 
bering that the frequency may not go below 1 0 MHz. 

c) Enablement of this mode automatically brings about 
enablement of amplitude modulation and of frequency 
or phase modulation. If the application envisaged does 
not require the use of simultaneous modulations, it is 
essential to disable these functions by programming the 
mnemonic prefixes «AM0» and «FM0». 



PROGRAMMING EXAMPLES 

The examples given show how commands are to be 
programmed, without however being exhaustive as 
regards the order of programming or the choice of 
free format They should be used guides during early 
use of the instrument. 

For ease of comprehension, all the examples use the 
HP 9825 as programm source. There is however no 
restriction to that machine, and the generator may be 
programmed from other types. 



OUTPUT OF PURE CONTINUOUS WAVE 

Parameters to be set are : 

«F» for frequency 
«V» for frequency vernier 
«RF» for operating mode 
«A» for output level 
«p» for potentiometers 

For instance, suppose a signal must be delivered at a 
frequency and level of 458, 736273 M Hz and — 28.3 d B m 
respectively. 

OPTION 004 

a) Program : 



wrt 7 19, «F458736273 VO RF1 A-28.3» 

Computer 
output 
command J 
IEEE BUS 
designation -i 
71 00 Address J 
Frequency 458.736 MHz 

(rounded down) 

Vernier : disabled 

Mode : CW 

Amplitude : 28.3 dBm — 



N. a 

• The 7100 takes no account of figures coming after a 
comma or a space. 

• As the frequency is not a multiple of the resolution 
(see page 111-37), it is rounded down . 

• POTENTIOMETER control not being programmed 
corresponds to PI. 

b) To modify parameters V and A, Program : 



wrt 71 9, «A1 2 V2» 



Amplitude : + 12 dBm 

Vernier : manual control enabled 



N.B. In programming ”V2’\ the output frequency may also 
be fined down by an analogue command delivered to the 
REAR panel connector 

OPTIONS 004 AND 005 

a) Program : 



wrt719, «F458736273 VO RF1 A-28.3 PO» 



Frequency : 

458.736 MHz 
(Rounded by down) -J 
Vernier : disabled 

Mode : CW 

Amplitude : — 28.3 dBm < 
Potentiometers : disabled 




III - 18 











b) to modify parameters V, P, A and F, program : 

1 wrt719,«V1 A12.8 PI F458736273» 

Vernier : programmed 
(resolution 1 Hz) • 

Amplitude : + 12 dBm 

Potentiometers : enabled 

Frequency : 458.736273 MHz 



N.B. The output frequency corresponds to the program- 
med value since the vernier is used in programmed 
mode, thus giving 1 Hz resolution. 

• The instrument gives an output level of + 12 dBm 
plus or minus the value corresponding to the position of 
vernier fa 

• Enabling potentiometerfooverrides the programming 
of 0.1 dB steps. 

OUTPUT OF A MODULATED WAVE 

The parameters to be set are : 

«F» for frequency 
«V» for Vernier 

«FM» or «PM» for frequency or phase modulation 

«AM» for amplitude modulation 

«RF» for operating mode 

«P» for potentiometers 

«A» for output level 

«%» for modulation percentage 

«D» for FM or PM deviation (Specific to option 005) 

For instance, suppose a signal with a frequency of 
350.245750 MHz and level of 1 0.7 dBm is to be modula- 
ted. 

OPTION 004 - MODULATION AM 

Program : 



wrt71 9, «F35024.5750 e4 VO AM3 RF2 A10.7 PO» 

Frequency : 

350.245500 MHz 
(rounded by down) — 

Vernier : disabled 

Modulating source : 
external 

Mode : Modulated 

Level : 10.7 dBm 

, Potentiometers : disabled , 



N. B. • Since the frequency is not a multiple of the resol u- 
toin i, it is rounded down. 

• The 7100 takes no account of figures coming after 
a comma or a space. 

• Setting of the modulation percentage is done by an 
external generator. 




OPTION 004 - FM MODULATION 

Program : 



wrt 719, «F350.245750 e6 V2 FM42 AMO RF2 At 0.7 PO» 

Frequency : 

350.245500 Mhz 
(rounded by default) J 

Vernier : 
manual control 
enabled 

FM modulation : 

source = external 

± 30 kHz deviation 

AM modulating 

source : disabled 

Mode : modulated 

Level : 10.7 dBm 

Potentiometers : disabled 

N.B. • Since the programmed frequency is not a multiple 
of the resolution, it is rounded down. 

• By programming "V2" programmed, the output fre- 
quency could also be fine-turned by an analogue 
command delivered to connectorfaon the REAR panel. 

• Simultaneous AM-FM modulation is obtainable by 
programming both parameters. 

• Setting of the FM deviation is done by an external 
generator. 

OPTION 004 - <j>M MODULATION 

Program : 

wrt71 9, «RF2 VO.PM3 F350245.750e3 A10.7 PO» 




i Mode : [ T 

1 modulated -J 

Vernier : disabled-* 

Modulating source : 
AC external 

Frequency : 
350.250500 MHz 
(rounded down) — 

Level : 

+ 10.7 dBm 

Potentiometers : 
disabled 




N.B. • Setting of deviation is done by an external 
generator. 

• Simultaneous AM-PM modulation is obtainable by pro- 
gramming both parameters . 

• Since the programmed frequency is not a multiple 
of the resolution it is rounded down. 
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OPTIONS 004 AND 005 - AM MODULATION 

Program : 

wrt71 9, «F35024.5750e4 VI AM3 RF2 A10.7 PO %55» 

Frequency : 

350.245750 MHz J 

Vernier : programmed 
(resolution 1 Hz) 

Modulating source : 

AC external 

Mode ; modulated 

Level : + 1 0.7 dBm 

Potentiometers : 

disabled — 

AM percentage : 55 % 

N.B. • Output frequency corresponds to the program- 
med value, since the vernier is used in programmed 
mode, thus giving a 1 Hz resolution . 

• The AM modulation percentage and the 0. 1 dB resolu- 
tion of the level may be programmed as the potentiome- 
ters are disabled. 

OPTIONS 004 AND 005 - FM MODULATION 

Program : 



wrt71 9, «V0 RF2 A10.7 FM33, PI F3.50245750e8» 

Vernier: 
disabled I 

Mode : 

modulated -J 
Level : + 10 dBm -1 
FM modulation : 
source AC external 
deviation ± 300 kHz 

Potentiometers : enabled 

Frequency : 350.245500 MHz 



N.B. • Because of the enablement of the potentiometers, 
the level may can have 1 dB resolution. 

• Output frequency is rounded down. 

• Simultaneous AM-FM modulations is obtainable by 
programming both parameters. 

OPTIONS 004 AND 005 • <|>M MODULATION 

Program : 



wrt71 9, «PM4 A10.7 VI F350245750 PO D150 RF2» 



Modulating I 
source : 

DC external J 
Level : 

+ 10.7 6Bk — 

Vernier : 

programmed 

Frequency : 

350.245750 MHz 

Potentiometers : disabled 

PM deviation : 1 50° 

Mode : modulated 




N.B. - Simultaneous AM-PM modulations is obtainable by 
programming both parameters. 

OUTPUT OF A PULSE MODULATED 
WAVE IN THE 650 to 1300 MHz RANGE 

Parameters to be set are : 

«F» for frequency 

«V» for frequency vernier 

«RF» for operating mode 

«A» for output level 

«P» for potentiometers 

«AM» for amplitude modulation 

«FM» or «PM» for frequency or phase modulation 

«%» for AM modulation percentage 

«D» for FM or PM deviation 

Suppose for instance that a signal is to be delivered with 
a frequency and level of 1 030.687 MHz and + 3.5 dBm 
respectively. 

OPTION 004 

Program : 

wrt71 9. «F1030.687e6 VO A3.5 PI RF3» 



Frequency: 1030.687 MHz— 1 

Vernier : disabled 

Amplitude : + 3 dBm 

Potentiometers : enabled 

Mode : all modulations 



N.B. • The 71 00 takes no account of digits coming after a 
comma or a space. 

• As the output frequency is a multiple of the resolution 
(1 kHz), it tallies with the programmed value. 

• The output level is + 3 dBm plus or minus the value 
corresponding to the position of vernier fa 

OPTIONS 004 AND 005 

Program : 



wrt71 9, «F1 0.30687e8 VO A3.5 PO RF3 AM2 %40» 



Frequency : 

1030.687 MHz — 1 

Vernier : disabled 

Amplitude : 3.5 dBm 

Potentiometers : disabled 

Mode : all modulations 

Modulating signal : 1 kHz internal 
Modulating percentage : 40 % — 



N. B. - Disabling the manual potentiometer control makes 
it possible to get an output level adjustable in 0. 1 dB steps. 

SELF-TEST 

The test points are interrogated by means of controller 
connected to the rear of any generator fitted with option 
04 or options 04 and 05. 

Refer to the chapter V page V-7, for the usi ng of this func- 
tion. 
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CHAPTER IV 

PRINCIPLE OF OPERATION 



This chapter gives a simplified description of the main 
frequency generating circuits used for generating the 
frequency and shows the areas affected by AM, FM and 
(DM modulations and output level settings. 

To complete the explanations, the end of the chapter deals 
with the microprocessor and with some options with 
which the instrument may be fitted. 

GENERAL PRINCIPLE 

The 7100 is an instrument with the special feature that 
it is based on the principle of high spectral purity genera- 
tors, using high-Q LC or cavity resonant circuit, as well 
as the principle of indirect frequency synthesis. 

The simplified principle of operation is shown in figure 
4-1; 

1. A high-Q oscillator, which is a condition for good 
spectral purity of the signal, is used for the generation of 
small frequency steps, while an associated digital servo 
loop enables them to be programmed while ensuring that 
the oscillator’s frequency output has the accuracy and 
stability conferred by a crystal-controlled reference. 



2. The largest frequency steps are generated by the 
frequency synthesis technique, but with a new technolo- 
gy based on the use of very low noise circuits, to achieve 
the steps which are still to be provided. By this means, 
starting from a very pure reference source, it is possible 
to use low multiplication factors. 

3. The output frequency coming from a wide-band oscil- 
lator covering 320 MHz to 650 MHz is obtained from 
4 sub-bands automatically switched by the microproces- 
sor. Division of the 320 to 650 MHz frequency by 2 or 
by 4 provides the intermediate sub-bands of 160 to 
320 MHz and 80 to 160 MHz. The 0.3 to 80 MHz sub- 
band is obtained by mixing the oscillator frequency 
(which in this case varies between 400 and 480 MHz) with 
a fixed 400 MHz frequency. 

To sum up, the 71 00 generator consists of a short-term 
free running generator working at 20 to 25 MHz, control 
of a crystal under the oscillator reference, followed by 
a high spectral purity synthesizer which makes it possible 
to achieve the largest steps and to extend the frequency 
range to 650 MHz without degrading the spectral quality 
of the 20 to 25 MHz oscillator. 



Fig. IV-1 : Principle of operation of 7100 
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SIGNAL PRODUCTION 

GENERATION OF SMALL STEPS 

Open out page IV-6 to get the generator block diagram. 

The 20 to 25 MHz oscillator, whose frequency is actually 
obtained by combining an 80/1 00 MHz oscillator with a 
divide-by-4 circuit generates small steps of 1 kHz, 1 0 kHz, 
and 1 MHz. 

The maximum resolution of the loop is actually 500 Hz, 
to make it possible, still through the intermediary of 
the microprocessor, on the one hand to have available 
the 12.5 kHz step among the steps corresponding to 
standard channel spacing, and on the other hand to 
keep the same resolution in the generator output for 
the direct range and for the doubled range when the 
instrument is fitted with the doubler option. 

The «20 to 25 M Hz» assembly consists of two interleaved 
loops, frequency steps being obtained by programming 
a counter with a high division factor. Thanks to this coun- 
ter, the feedback loop of the 80/1 00 M Hz (20 to 25 M Hz) 
oscillator has a narrow pass band (5 Hz), which enables 
FM AC modulation to be applied directly to the oscillator. 
The deviation ranges of ± 3 kHz, ±30 kHz and ± 300 kHz, 
obtained by analogue division, are kept constant over 
the whole frequency band (0.3 to 650 MHz) by means of 
correcting circuits which are enabled by the micro- 
processor. 

® M modulation is also obtained from this «20 to 25 M Hz» 
assembly by acting on the 80 to 1 00 MHz oscillator with 
AC coupling at the input 

In modulation with DC coupling, the DC component is 
transmitted through a phase control loop comparator in 
order to get constant phase deviation through the fre- 
quency band. 

It should be noted that the same comparator can, through 
a switch, receive the 2 MHz ± AF frequency supplied by 
the interpolator, and thus introduce the frequency resul- 
ting from the action of the FRONT panel vernier into the 
loop which generates the small steps. 

The maximum (5 MHz) excursion of the 20 to 25 MHz 
oscillator being insufficient to provide generation of 
all steps less than or equal to 10 MHz (i.e. a maximum 
excursion of 9.9999999 MHz), this oscillator operates 
over the forward 20 to 25 M Hz spectrum and then over the 
reverse 25 to 20 MHz spectrum. This mode of utilisation, 
together with automatic switching of 10 MHz steps 
(coming from the 300 to 670 M Hz oscillator) and blocking 
of the 320 to 650 MHz oscillator, avoid transients appea- 
ring at the generator output when frequency is being 
changed. 

This reverse spectrum operation does however make it 
necessary to invert or switch some circuits in order to 
make the various parameters change in the same sense 
as the 20/25 M Hz frequency. All these operations, shown 
in figure 4-1 by black arrows, are carried out automatically 
by the microprocessor at each change of operating 
mode (32/58 MHz oscillator, comparator, FM correctors, 
etc.). 

GENERATION OF 10 MHz STEPS 

The wide band 300 to 670 MHz oscillator generates 



10MHz steps over the whole frequency band by means 
of a sampling comparator. Actually this loop only takes 
care of the fine control of the oscillator, approach to the 
operating frequency being made through a first loop 
enabled by the microprocessor. 

Sampling is done over the frequency resulting from the 
beat between the oscillator’s 300 to 670 MHz and the 
frequency output from the tuned filter whose value is 
switched by the microprocessor. The 10 MHz for sam- 
pling is obtained from the 80 M Hz of the crystal oscillator 
used as noise reference, the 10 MHz oscillator conferring 
on the instrument its medium and long term stability. 

The microprocessor controls the loop producing the 
1 0 MHzstepstocompel ittotakeaccountofthe operating 
mode (forward or reverse progression) of the 20 to 25 M Hz 
oscillator, so as to maintain continuous variation of the 
frequency delivered by the output oscillator (320 to 
650 MHz). The latter is within the loop which sums the 
increments, and is controlled through two mixers by a 
signal resulting from the addition or subtraction of the 
frequencies coming from the 20 to 25 MHz and 300 to 
670 MHz oscillators. 

The following lines give an example of the frequency 
progression of the 3 oscillators, to show the sequence 
of operations required to arrive at a final frequency. 

- Let FI, F2 and F3 be the signals corresponding 
respectively to the frequencies of the 20 to 25 MHz, 
300 to 670 MHz and 320 to 650 MHz oscillators, the 
curve giving their variation being that of figure 4.2. 

If the initial value of frequency F2 is for instance 320 M Hz 
and FI varies from 20 to 25 MHz, the output oscillator 
goes from 340 to 345 M Hz. I n this case control is effected 
by the beat produced by addition of FI and F2. 




Figure 4-2 : Variation of the 3 oscillators 



As soon as FI reaches 25 MHz, F3 is blocked at 
345 M Hz by the microprocessor, which at the same time 
switches F2 to 370 MHz. Control is then effected by the 
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MICROPROCESSOR AND ASSOCIATED LOGIC 



GENERAL DESCRIPTION 

The controls on the instrument are controlled by a micro- 
processor, figure 4-3 showing the management system 
schematically. 

This management system is made up of 7 separate plug- 
in cards, viz : 

a) The MICROPROCESSOR card proper, which carries 
a 6802 microprocessor, fitted with a 1 28 byte RAM, which 
serves as temporary storage for data relati ng to the various 
states oftheinstrument(frequency, level, switch positions, 
etc.) 

The microprocessor program resides in two to four 2708 
EPROMS according to the options fitted to the instrument 

This card also holds a 6840 programmable counter 
vyhich operates as frequency meter for the interpolation 
oscillator (1 0 ± 3 MHz), as well as other ancillary circuits 
to carry out various logical functions. Other external 
circuits are connected to the microprocessor through a 
bottom of subrack bus. 

b) The «FRONT PANEL - SWITCHES AND DISPLAYS* 
card including the set of manual controls and their 
identification. 



Any operation whatsoever of these controls triggers an 
interrupt which is dealt with by the microprocessor. 

c) The «REGISTERS» card consisting of circuits which 
store the command bits relating to HF and VHF sub- 
systems, and which also includes 3 state gates through 
which signals being checked by the microprocessor are 
routed, in order to check proper functioning. 

d) The «COUNTERS» card consists of the two program- 
mable frequency synthesis counters (counters for 32000 
to 58000 and 30 to 67). This card, together with the CPF 
card, controls the various oscillators. 

e) The ANALOGUE «FRONT PANEL» card which holds 
the circuits for processing signals for AM and FM 
modulation, level control, and Vernier control. 

f) The«IEEE BUS PROG RAM Ml NG» card which allows 
the instrument to be programmed by a computer with 
IEEE 488 or IEC TC66 interface, and which also ensures 
galvanic isolation of computer and generator earths. 

g) The (COMPLEMENTARY PROGRAM M I NG» card 
which, together with the preceding card, allows program- 
ming of AM modulation percentage and FM frequency 
deviation, with the help of two digital-analogue converters, 
while programming of the Vernier in 1 Hz steps is done 
through a programmable counter which controls the 
interpolation. 



INTEGRAL MICROPROCESSOR FOR IMPROVED INTERNAL CONTROL MANAGEMENT 
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Figure 4-4 : microprocessor flow chart (main program I 

SOFTWARE OPERATION 

Operation of the microprocessor and its associated cir- 
cuits may be followed on the two flow charts of figure 4-4 
and 4-5. 

When the instrument is switched on the RESET is execu- 
ted, the microprocessor initialises all its registers (initia- 
lisation), then computes all parameters corresponding 
to the position of the FRONT PANEL controls (input of 
manual commands), apart from frequency and level 
controls which the program initialises at 300 MHz and 
— 140 dBm respectively. 

Finally, the microprocessor processes the computed 
parameters to give the necessary commands to the 
various circuits in the instrument 



If meanwhile no control has been operated, the micro- 
processor goes to standby interrupt, with no <4ask indica- 
tor flag» in position. 

If at any time a control is operated, a NON PRIORITY 
INTERRUPT (IRQ) is generated. The microprocessor 
then scans in sequence all possible cases of interruption 
according to the flow chart of figure 4-5. 

Once the source of the interrupt has been located, the 
microprocessor sets an appropriate «task indicator 
f!ag». Then it resumes execution of the current task (if 
there is one), and then examines the set of task flags to 
ascertain what there is left for it to do. 

A FIFO (first in — first out) stack stores the data received 
through the IEEE BUS, these being processed thereafter 
in order of arrival. 
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Figure 4-5 : microprocessor flow chart (interrupt level) 

DETAILS OF HARDWARE 

Addresses for Inputs and Outputs are given in the follo- 
wing tables. 

Note however that partial decoding has been used 
whenever possible in order to limit the number of 
decoding packs. 

EXTERNAL INPUTS - OUTPUTS 

According as to whether ther is input or output,signal 
FVW is respectively at 1 or 0 (input e.g. manual command 
or IEEE signal, output e.g. display or frequency com- 
mand). Other address bits are positioned accordingly, 
within the range 0080 to OOFE (only the 7 least significant 
bits are output on the signal carrier). 



TABLE OF ADDRESSES 



ELEMENT 


FUNCTION 


EFFECTIVE 

ADDRESS 


ROM 1 


Main Program 


B800 to B8FF 


ROM 2 


Main Program 


B400 to B7FF 


ROM 3 


7100 B : Programming option 
7100 D : Main Program 


A800 to A8FF 


ROM 4 


7100 D : Programming option 


A400 to A7FF 


Timer 6840 


Frequency-meter 


9800 to 9807 


FLIP FLOP 


Reset 


8800 


Page zero 


\ External Inputs-Outputs 


0080 to OOFE 




(RAM integrated with 6802 


0000 to 007F 
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The allocation of the various bits of the input-output bytes, 
as it appears on the various circuit diagrams, is summari- 
sed in the following tables. 



INPUTS TO SWITCH CARD (R/W - 1) 



Address 

(x = «don’t care») 



OUTPUTS TO SWITCH CARD (R/W = 0) 




0 0 1 



Data 

Line 


Function 


DO 


Zero (Earth) 


D1 


Free 


D2 


+ push button 


D3 


— push button 


D4 


Handwheel knob sense 


D5 


+/— interrupt 


D6 


Handwheel knob interrupt 


D7 


(General) interrupt 


DO 


Free 


D1 


Free /^] 

Resolution push buttorfcf 
Resolution push button^/ 


D2 


D3 


D4 


Local return 


D5 


Resolution and local return 
interrupt 


D6 


Switch interrupt 


D7 


General interrupt 


D0-D1 


FM switch : 0 = PM 
1=±3kH*2=±300kHz 
3 = ± 30 kHz 


D2 - D3 


RF Mode switch : 0 = 0 
1 = CW, 2 = Mod 


D4-D5-D6 


FM Source : 0 — AF 
1 = 1 kHz, 2 = ext DC, 
3 = ext AC, 4 = 0 


D7 


Vernier 



0 0x0 



1 D0-D1 
D2-D3 

D4-D5-D6 I 



Level switch 

Galvanometer : 0 = FM, 

1 = AM, 2 = RF 

AM source : 1 = 1 kHz, 

2 = ext DC, 3 = ext AC, 
4 = 0, 5 = VOR 



Address 

(x = «don’t care») 



x 0 x 0 0 0 0 



x 0 x 0 0 0 1 



x 0 x 0 0 1 0 



Function 



Display of frequency 

I 10 MHz steps (100 steps 
coded in BCD) 



D3 1 00 kHz steps (1 00 steps 

D7 coded in BCD) 



1 kHz steps (100 steps 
coded in BCD) 



x 0 x 0 0 1 1 D0/D3 10 Hz steps (100 steps 

D4/D7 coded in BCD) 



D0/D3 1 Hz steps (10 steps 

in BCD) 

D4/D7 1 GHz step (1 step coded 

coded in BCD) 




x 0 x 0 1 0 1 D0/D3 



x 0 x 0 1 1 0 D0/D1 



Resolution : 0 = distance 1 
to 9 ; indicators from R to L 



D0/D1 FM/PM Range : 0 = PM, 

1 - ± 3 kHz 

2 = ± 300 kHz, 

3- ±30 kHz 

D2/D3 RF Mode: 0-0,1 = CW, 

3 = MOD. 

D4/D6 FM Source : 0 = AF 

1 = 1 kHz,2 = Ext«DC», 
3 — Ext «AC», 4 = 0, 



x 0 x 0 1 1 1 D0/D3 



D0/D3 Level : 16 steps of 10 dB 
D4/D6 AM Source : 0 = AF 

1 =1 kHz,2 = Ext«DC», 
3 = Ext «AC», 4=0, 

6 = VOR 



INPUTS COMING FROM REGISTERS CARD 
(R/W = 1) 



OUTPUTS TO COUNTER CARD (R/W) - O 



Hexadecimal address 
(x = «don’t care») 




Data 

Line 


Function 


x x 0 0 0 C 


1 0 


D0/D 5 
D6 


10 MHz steps 
1 step of 500 Hz 


x x 0 0 0 0 


1 1 


D0/D8 


100 kHz steps 


x x 0 0 0 1 


0 


D0/D8 


1 kHz steps 



Hexadecimal Address 
(x = «don’t care») 

x x 0 0 1 1 1 




Function 



Test 4 MHz time base 
Interrupt flip-flop, self-test 
VHF test 

Test 1 kHz lockout or test 
2 MHz reference 
FS approach enablement 
(unlock FS or FP) 

TEST switch 
Doubler option 
100 kHz option 
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OUTPUTS TO REGISTERS CARD (R/W = 0) 



OUTPUTS TO ANALOGUE FRONT PANEL 
CARD (R/W = 0) 



Address 

(x = «don’t care») 


Data 

Line 


Function 


x x 0 0 0 1 1 


DO/DI 


RF Range : Division ratio : 
0 - 1/4, 1 — 1/2. 2 — 1 
3 = x 2 




D2/D5 


FM rate correction (0 to 14) 
or disablement (15) 




D6 


Slaving switch : 0 = FM 
300 kHz + F 320 MHz 

F 80 MHz 




D7 


V0R modulation 


x x 0 0 1 0 1 


DO/DI 

D2/D4 

D5 

D6 
D 7 


Interpolator Range : 0 = 0, 
1 =3kHz,2 = ±300kHz 
3 = ± 30 kHz 
VHF test address (1 to 7) 
VHF test address — 1 bit 
on registers card 
Indicator test 
Interpolator enablement 


x x 0 0 1 1 0 


D2/D7 


Attenuation step 
2 = 30 dB, 3 = 30 dB, 
4 = 20 dB, 5 = 10 dB, 

6 = 10 dB, 7 = + 2 



OUTPUT TO PROGRAMMING OPTION CARD 
(R/W = 0). 



Address 


Data 

Line 


Function 


1110 10 0 


D0/D7 

DO 

D1 


Frequency = 100 steps 
of 10 Hz 

FM deviation (most 
significant digits) 
Enablement of Vernier 
programming 


1 1 1 0 0 0 1 


D2/D3 

D4/D7 


Free 

Frequency = 10 steps 
of 1 Hz (BCD) 


1110 0 10 


D0/D7 


FM deviation (least signi- 
ficant digits) (hexadecimal) 


1110 0 11 


D0/D6 

D7 


AM percentage(hexadecimal) 
AM gain (change to external 
AM) 



Address 

(x = «don’t care») 


Data 

Line 


Function 


0 x x 0 0 0 0 


DO 

D1 

D2 

D3 

D4/D6 

D7 


PM 

Controller 2 saturation 

RF zero 

Free 

FM source 
Vernier enablement 


0 x x 0 0 0 1 


D0/D1 

D2/D3 

D4/D6 

D7 


FM range division ratio : 
0=1,1 =1/2, 2 = 1/4 
3 = 1/8. 

Galvanometer : 0 = FM, 

1 = AM, 3 = RF 

AM : 0 = AF, 1 = 1 kHz 

2 = ext «DC», 3 = ext. 
«AC», 4 = 0, 6 = VOR 
Free 


0 X X 0 0 1 0 


D0/D3 

D4/D7 


Level : 9 steps of 0.1 dB 
Level : 9 steps of 1 dB 



JUMPER TEST ON ANALOGUE 
FRONT PANEL CARD 



Hexadecimal address 
(x = «don't care») 


Data 

Line 


Function 


0 x x 0 0 1 1 


D7 


Jumper test (modulation 
calibration) 









EXTERNAL INPUTS - OUTPUTS 



ORIGIN/ 

DESTINATION 

i 


ADDRESS 


FORMAT 


DEFINITION 


IEEE BUS I/O 

WRITE 

ADRESS WRITE DATA AND ADDRESS 


RW6543 ; 210 


7 6 5 4 3 2 1 0 




0 


0011 


000 


INT 


BO 


GET 


— 


APT 


CMD 


END 


Bl 


ROW INTERRUPT MASK 
R4W ADDRESS 
R2W ADDRESSING MODE 
R6W PARALLEL IDENTIFICATION 
R1W not used 

R5W SERIAL IDENTIFICATION 
R3W AUXILIARY COMMAND 
R7W DATA OUTPUT 


WRITE 

Done in two stages : 

1) address and data written in «write» 
registers* transfer to coupler bus by 


0 


0011 


001 


Isbe 


dal 


dat 


16 


8 


4 


2 


1 


0 


0011 


010 


dsel 


to 


to 


— 


hide 


hlda 


— 


apte 


0 


0011 


011 


7 


6 


5 


4 


3 


2 


1 


0 


0 


0011 


100 


— 


— 


— 


— 


— 


— 


— 


— 


0 


0011 


101 


7 


. rsv 


5 


4 


3 


2 


1 


o” 


the photocouplers, 

2) reading of «read» register 


0 


0011 


110 


Reset 


rfdr 


rfdi 


dacr 


msa 


rtl 


dacd 


Fget 


0 


0011 


111 


7 


6 


5 


4 


3 


2 


1 


Tl 








1 


0011 


000 


INT 


B0 


GET 


— 


APT 


CMD 


END 


Bl 


ROR INTERRUPT STATUS 
R4R ADDRESS SWITCHES 
R2R ADDRESSING STATUS 
R6R DIRECT READING OF COMMANDS 
R1R STATUS OF COMMANDS 
R5R SERIAL IDENTIFICATION 
R3R AUXILIARY COMMANDS 
R7R DATA INPUT 


READ 

Also done in two stages ; 

; 1) writing of address and transfer. 
Microprocessor reads 
a data item having no 
significance, 

2) reading of «read» registers 
containing the expected 


1 


0011 


001 


— 


— 


lo 


Tip 


8 


4 


2 


1 


1 


0011 


010 


ma 


to 


lo 


ATN 


TACS 


LACS 


LPAS 


TPAS 


1 


0011 


011 


7 


6 


5 


4 


3 


2 


1 


0 


1 


0011 


100 


UACG 


REM 


LOK 


- 


, RLC 


SPAS 


DCAS 


UUCG 


1 


0011 


101 


7 


rsv 


5 


nr - 


3 


2 


1 


0 


1 


0011 




reset 


DAC 


DAV 


RFD 


msa 


rtl 


ulpa 


Fget 


1 


0011 


111 


7 


6 


5 


4 


3 


2 


1 


o 


1 






data item 


READ 
1 DATA 




0101 


XXX 


7 


6 


5 


4 


3 


2 


1 


0 


READ REGISTER 










OUTPUT TO 
AUX. PLUG 




0111 


XXX 


80 


40 


20 


10 


8 


4 


2 




AUXILIARY REGISTER 







INTERNAL INPUTS/OUTPUTS 



Address 



uo^rco c\ 


-°?8 


76 54 


3210 


'i 


XX01 


xxxx 


XXXX 


xooo 


0 


XX01 


xxxx 


XXXX 


X001 


0 


XX01 


xxxx 


xxxx 


X010 


0 


XX01 


xxxx 


xxxx 


X011 


0 


XX01 


xxxx 


xxxx 


XI 00 


0 


XX01 


xxxx 


xxxx 


XI 01 


0 


XX01 


xxxx 


xxxx 


X110 


0 


XX01 


xxxx 


xxxx 


X111 


0 


XX01 


xxxx 


xxxx 


xooo 


1 


XX01 


xxxx 


xxxx 


X001 


1 


XX01 


xxxx 


xxxx 


X010 


1 


XX01 


xxxx 


xxxx 


X011 


1 


XX01 


xxxx 


xxxx 


XI 00 , 


1 


XX01 


xxxx 


xxxx 


X101 


1 


XX01 


xxxx 


xxxx 


X110 


1 


XX01 


xxxx 


xxxx 


X111 


1 




xxoo 


1XXX 


xxxx 


xxxx 


3 



Format 



7 


6 


5 4 3 


2 


1 


0 


0 


i 


Mode 


N/D 


S 


P/R 


0 


i 


Mode 


N/D 


s 


1/3 


15 


14 


13 12 11 


10 


9 


8 


7 


6 


5 4 3 


2 


1 


0 


15 


14 


13 12 11 


10 


9 


8 


7 


6 


5 4 3 


2 


1 


0 


15 


14 


13 12 11 


10 


9 


8 


7 


6 


5 4 3 


2 


1 


0 


— 


— 


— 


— 


— 


— 








IRQ 


! IRQ 


IRQ 


IRQ 


0 


0 0 0 














3 


2 


1 


15 


14 


13 12 11 


10 


9 


8 


7 


6 


5 4 3 


2 


1 


0 


15, 


14, 


13 12 11 


10 


9 


8 


7 


6 


5 4 3 


2 


1 


0 


15 


14 


13 1211 


10 


9 


8 


7 


6 


5 4 3 


2 


1 


0 



XX XXX X X X 



Control Register No 3 or 1 
Control Register No 2 



Register No 1 ^ 

Register No 2 

Register No 3 > 
not used 



Pre-positioning 
of the 3 counters 
(definition of 
counting rates) 



Status Register 
Counter No 1 
Counter Na 2 
Counter Na 3 



Reset Flip-Flop* 



MCM 

6840 

TIMER 



0 Appearance of this address causes ”, RAM ENABLE" signal to be reset tozero, which prevents subsequent operation of the microprocessor and 
writing into RAM memory, which is preserved if supply fails. The 4- 5 V potential must vanish and be re-established in order to exit from this 
blocked state. 
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PRINCIPLE OF OPTIONS 



ELECTRONIC CIRCUIT BREAKER 
(OPTION 002) 

Protection of the operator's output circuits is effected 
in two stages in order to ensure perfect security for the 
attenuator and the output amplifier. 

The first stage is instant protection using two positive 
and negative peak detectors associated with a level 
- triggered power * dissipating dissipator. As soon as 
the interference signal exceeds the + 25 dBm level, 
protection operates and diverts the reverse power. 

The second stage corresponds to a disconnection circuit 
consisting of a calibrated peak to peak detector and an 
electromagnetic relay controlled by an operational 
amplifier. This circuit replaces the instant, protection 
circuit by breaking the output connection in order to 
isolate and safeguard the amplifier and the attenuator. 

The system resets automatically when the cause of the 
circuit disconnection disappears, thus facilitating resum- 
tion of current operation without any change to the 
parameters. 

N.B. - The output VSWR is not guaranteed during the 
break period. 

FREQUENCY DOUBLER 
(OPTION 003) 

The frequency doubler comprises a full wave rectifier 
bridge followed by a band pass filtertuned by the voltage 
controlling of the 320 to 650 MHz oscillator. By this 
means, output signals harmonics and subharmonics are 
eliminated. 

Two amplifier stages make it possible to have a level 
of 1 3 dBm at the circuit output, constancy being ensured 
by the Amplifier controb card, using the DC potentials 
delivered by a half-wave detector. 

The doubler circuit is located between the output 
amplifier and the attenuator, and is switched by an electro- 
magnetic relay and a PIN diode. 

PULSE MODULATOR 
(OPTION 006) 

the option is inserted between the VHF module and the 
output amplifier, thus allowing - under the control of a 



suitable modulating signal - the generation of pulses of 
the RF carrier, with adjustable width and establishing 
and cut-off times. 

The principle of the circuits for modulating and control- 
ling the RF signal in the pulse mode is shown in figure 
4-6. 




Figure 4-6 : principle of pulse modulation 



the pulse modulator is in fact an amplitude modulator 
with high dynamic range and variable transition times. 
Level control, which is obtained through the detector 
D2 already used in the doubled range, is enabled only 
during the duration of the HF pulse by means of a 
sampling system which causes the peak voltage of 
the detected signal to be memorised. 

The peak voltage is then compared with the level referen- 
ce to ensure good constancy of the output signal. 
However, for reasons of loop stability and memory 
charge loss, the modulating signal frequency may not 
be below 1 0 Hz. The modulating signal thus simulta- 
neously controls the pulse modulator and the sampling 
by the detector. 
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